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INDIVIDUAL DIFFERENCE ZFFECTS
IN HUMAN-COMPUTER INTERACTION

SECTIUN 1—PART 1
Introduction

Geperal Background of Problem Area
Perhaps the most widely accepted axiom among those concemmed

with the design of human/computer interfaces is that the
characteristics of the inte.tface- must be matched with those of the
user (e.g., Martin, 1973; Barnard, et. al., 1981).

However, a closer examination of the data bearing on the
validity of this fundamental axiom reveals an interesting fact:
almost without exception, the only user characteristic that has
been systematically covaried with interface design is what might
generally be termed "training." This body of research experience
has resulted in several corollaries to the primary axiom stated
above.

For example, a frequently invoked corollary for design
guidance is that "novice” (untrained) useré rejuire "constrained"
designs such as menu-based interface structures while “expert”
(trained) users require more flexible approaches such as keyword
commands. ' 3 {

This general concern for the importance of user training for
interface design has been refined in various ways as interest in
proper design of the human/computer interface has grown.

For example, Scheiderman and others have suggested that
trained users be divided into several categories reflecting the

type of knowledge they have derived from their past experience.




Thus, users may have knowledge of the general problem domain for
which they are using the computer. Users may have knowledge
cance ning the syntactical and/or semantic conventions in a parti-
cular comuter interface. In addition, users may possess general
knowledge of cwput 2z systems and/or the specific computer systens
that support their activitiea. The training and experience that
imparts such knowledge might be termed computer-related training.
It creates a dimen: ion of dist;iﬁction among users that might be
termed conputer-exp:rtise.

More recently, increasing interest has focused on more general
" aspects of user experience and training, For example, Barnard, et.
al. (198l1) have considered how the syntax of a user's natural
language might interact with command structure in a human/computer
interface. They considered two alternative command formats:
Direct-Object-First and Direct-Object-Second. These formats were
thonght to differ in their compatibility with the syntax of
English, the native language of their subjects.

The results provided only weak support [or the axiom that an
interface design is improved by matching it with user
characteristics. Instead, the results showed that consistency—an
"experience" variable--was dpminant;‘y important in interface
design. However, these studies do point out the direction of a
potentially significant are‘a of concern in the design cf human/com-
puter interfaces.

The Barnard, et. al. study is essentially concerned with the
manner in which general, cognitive, rather than computer-specific,
characteristics of people might interact with computer interface
features. Although the cited study was basically concerned with



the impact of training, albeit training not specifically related to
computers, it leads to the extended hypothesis that more basic,
global cognitive individual differences among pecple may
significantly interact with computer interface design features.
The research program described here is concerned with the
manner in which enduring, basic cognitive differences among people
may affect the optimum design and usability of human/computer
interfaces. Thus the focus of this research program goces beyond
the limited domain of training and/or knowledge-based differences
among computer users to include the impact of the different cogni-
tive styles (Witkins, et. al., 1965) and basic information proces-
sing strategies that pecple utilize during their interactions with

computer systems.

Computer Jse as Problem-Solving Activity
Very frequently people interact with computers expressly in

order to solve some sort of problem. It is sometimes necessary to
take a broad view of problem solving to encompass many of the fornms
of interaction that may be obsarved, but the essential features of
problem—solving activity are frequently encountered.

Certainly this is true if the activity is associated with
searching a computerized database, The viewpoint, expressed here,
is that computer use can profitably be viewed as a problem-solving
activity. That this concept may be combined with the axiom of
matching computer and user characteristics has been implicitly
suggested by other researchers. For example, Barnard, et. al.
(1981) state that the maximum usability and effectiveness of com-

plex (computer) systems will be achieved only if they are




compitiblie "...with user’s cognitive skills in communication,
undecstanding, and problem-solving” (emphasis is the present

author's).

Extrinsic and Intrinsic Problem-Solving Activities—Problem-
solving activity involving interaction with a computer system may
be v.ewed at two levels: ‘

First, the user may be viewed as attempting to obtain informa-
tion necessary to solve a problem that exists beyond the domain cof
the human/computer interacticn, per se. It ic this problem that
motirates the user to go to the computer terminal or other
interaction site in the first place. Thus, seeking the assistance
of tle computer system to begin with, and actually attempting to
util: ze the computer at all, are problem-solving activities at the
level of the external, motivating problem. This will Le termed
extrinsic problem-solving behavior.

Extrinsic problem—solving behavior need not involve direct
interaction between a person and the computer system at all. Or,
such behavior may involve interaction only through another
intermediate person, usually a trained computer expert.

The second type of problem-solving activity in which computer
user:s engage is directly concerned with the interaction that takes
plac?: between them and a computer system. The users must figure
out. liow to "get"™ the needed information out of the computer or
computerized database. In effect, the users must determine how to
"tel]" the computer* what information to supply.

*By ihis metaphor it is meant that the users must determine a

sequunce of commands and data-entry actions that will cause the
compLter to respond in a desired manner.




This will be termed jntrinsic problem-solving behavior since
it ocours within the context of a specific human/computer interface
structure. The user must solve the problem of determining and then
issuing a series of commands that will cause the computer to pro-
vide the help desired in the extrinsic problem-solving task.

The distinction between extrinsic and intrinsic problem-
solving components is similar to the distinction made by Sackman
(1977) between macro- and micro-problem solving. Sackman listed
several traditional models of problem~solving and attempted to
elaborate his own theory of "man-computer problem solving."
Although his stated goal was to develop such a problem=solving
theory at both the macro- and micro-problem (i.e., extrinsic and
intrinsic) levels, his theory as presented seemed must suited for
only the problem-solving steps that characterize the extrinsic
level. The same can be said of the traditional problem-solving
thecries that he outlined.

Similar distinctions in problem-solving activity also have
been made by Thomas (1978) and Innocent {1982). Thomas suggests,
for exanmple, that the problem of generating an "appropriate commu-
nication" is a separate problem level during interactive problem-
solving., In the present context this ;ould be referred to as the
intrinsic level. '

Typically, when the role of the computer system in problem-
solving is considered (e.g., R. B. Miller, 1969) attention focuses
on the manner in which the conputer affects the extrinsic problem-
solving process. It seems clear that this effect will depend upon

the interactions among use, computer systems (including the




humzn/computer interface structure), and extrinsic-task

charicteristics.

Impact of Computers at the Extrinsic and Intrinsic Levelg—The
dist.nction betwren extrinsic and intrinsic problemsolving leads

to a1other conception of the manner in which computer systems
infl ience probler-solving behavior.

First, from the perspective of tihe extrinsic, motivating prob-
lem, computer systems should be ciesigned to minimize difficulties
associated with sub-problems that would normally be part of the
(non- computerizedl) probliem—solving process. Thus, if the overall
process would normally involve searching professional literature
for :relevant citations, the computer system can offer help on this
sib~jroblem. However, it may also nccur that the introducvion of a
compiter system does not substantially ease the difficulty of a
sub— rroblem and, in some cases, may increase the difficulty of the
extrinsic problem-solving process, perhaps by introducing new
needcd steps or time delays.

From the standpoint of intrinsic problem-solving activities,
tre computer system should be designed to minimize the difficulty
of pioblems encountered when people use the computer system. Such
diff:culties are clearly related to the human/computer interface
dzasicn. |

Frequently, these two points of view concerning the impact of
comp ters upon problem-solving performance are intermingled. For
example, improving the quality of the command set to minimize
intr:nsic problem difficulty is pointless if the step being simpli-

fied is not really needed in the extrinsic problem-solving process.




One possible view is that the effectiveness of the corputer at
the extrinsic level is primarily task-characteristic dependent
vhile at the intrinsic level it is primarily user-characteristic
dependent.

Nevertheless, it is certainly reasonable--although, at
present, there is little firnm evidence to support the contention
(beyond the realm of training and experience)—that the individual
cognitive characteristics ol cor;\ptnter users must be considered
before the full contribution of the computer system can be achieved

at either the extrinsic or intrinsic levels.

PART 2

Viewing human/computer interaction as problem-solving activity
provides a useful perspective. An extensive literature has
developed concerning the effets of differences among people along
various cognitive dimensions upon problem-solving behavior. Within
this context, as opposed tc the context of human/computer
interaction research, a broad view of individual differences has
developed. Prior training, special knowledge, and experience have
pbeen but three elements of a far broader program of individual-
difference research in the craiitional p;:oblem-solving domain,

Within the traditionél p.oblem-solving literature, a great
deal of reseazrch can be found concerning more general, fundamental,
and perhaps inherent dimens.ons of cognitive difference among
people. Among these dimensions are those grouped under the term
cognitive style.

Many dimensions of cognitive style have been proposed; e.g.,




£field dependence/independence, breadth of categorization, impul-
sive/reflective. The problem-solving literature suggests that a
problem-solver's location on various dimensions of cognitive style,
for example, can significantly affect problem-sclving behavior. 1In
particular, this literature reveals that the manner in which proo-
lem-solvers utilize information, the optimum format in which
information shculd be preseanted, and the operational tactics and
strategies devised tr solve a ptobiem, are influenced by individual
differences in the ccgnitive characteristics of problemsolvers.

Thug, if it is valid to view Liuman/computer interaction as
typically a problem-solving process, then it is to be expected that
individual differences among computer users along various cognitive
style dimensicns should influence the course of such interaction.

Furthermore, it is possible that characteristics of the
human/computer interface design will interact with individual
differences in cognitive style. Thus, the characteristics of an
interface designed for a problem-solver lncated at one point on a
particular dimension of cognitive style might nct be appropriate
for use by a problem-solver located at another point on the same
cognitive dimension.

Ur.fortunately, although the literature contains many examples
of how differences in background, training, and specialized exper-
tise interact with features of ua hunan/computer interface, they
currently do not shed much licht on questions of how more fundamen-
tal, inherent individual diftference dimensions of cognitive
operation might influence intcrface design. What cognitive dimen-
sions, beyond experience, are really important t& human/computer

interaction? Aside from the :classification of users into "expert"




and "novice" categories, is a given interface design equaily good
in supporting the problem-solving activity of any particular

person?

Domain of Computer Use to be Congidered

The principal focus of this research project, therefore, is
the retrieval of information from‘a computerized database.

Database retrieval was selected for several reasons. Firsi,
this is a very common form of computer use. Second, the intrinsic
problem-solving aspects of search tasks can be seen quite clearly.
Third, it is easy to provide a realistic problem~solving task to
experiment participants to meintain both the external validity of

the research as well as subject motivation and interest.

There are many current cefinitions of "prcblem—solving." The
primary difficulty faced in developing an adequate definition is to
distinguish problem-solving from conscious thought in general.
Problem~solving can be viewed so broadly that it is almost co-
extensive with the term "thirking." Thereofore, the term, problem—
solving, potentially loses theoretical and practical utility.
Problemsolving behavior exists within the context of a “problem
situation." Problemsolving hehavior is an activity with the goal
cf eliminating or reducing the problem situation in which it
occurs.,

The cunception of a problem situation offered by Bourne et.

al, (1971, involves three companentss

1. A person is trying t:0 attain some goal or to change his




present circumstances to some specifiably different
situation.

2. Initial attempts have failed to accomplish this end.
3. Two or more alternative courses cf action are possible.
The second condition listed above is designed to ensure that
the situation is not routine, that is, the problem-solver has not
previously learned some method that is immediately perceived as
leading to the desired goal state. However, the present author
prefers to allow that no overt failure need have occurred for a
problem situation to exist; the problem-solver may have thought
about and rejected many alternative problem solutions without
actually attempting to carry out any of those. The critical point
is that the person not perceive an immediate, routine solution
method. This follows the view of problen situations offered by
some other investigators (e.g., Sackman, 198l).
Thus, the working definition of a problem situation that will
be adopted for this report has the following components:
l. A person is trying to attain some goal c¢r to change
present circumstances into some specifically different
situation.

2. The person is not initially aware of a course of action
that will lead to the desired gcal.

3. Two or more alternative courses of action are perceived to

exist by the problemsolver.

Implications of Problem-Solving Definition for Buman/Computer
Interaction--The ultimate goal of this research program is to
understand and eliminate sources of difficulty in interactions
between people and computers. These interactions are considered in
terms of prcblem-solving behavior. However, since problem situa-

tions exist only at certain times (as defined in the previous

10




section--generally when the human is uncertain about what to do
next), not all aspects of the interaction process will be relevant
to this report.

For example, a human/computer interface may be difficult to
use because the display is difficult to see or because a "reset"
key is placed on a poor location on a keyboard and, therefore,
often hit by eccident. These ergonomic deficiencies do not
generally result in increased uncertainty for the human and there-
fore, do not fall into the domain of this research program

On the other hand, the fermat in which information is
presented to a user may strongly affect the way that information is
used and the effectiveness with which it can reduce or create
problem situations. For example, a graphic presentation format may
reduce problem uncertainty much more effectively for some indivi-

duals than would textual presentation of the same information.

Definition of Individual Differences

For the purposes of this report, the term individual
difference is taken to signify an enduring, relatively stable
characteristic of a person that has a broad influence upon their
behavior and that exhibits variation from person to person.

Generally, the individual difference dimensions of concern in
this report will refer to, or be correlated with, psychological/
cognitive characteristics. Thus, for example, physiological
characteristics such as blood pressure are not relevant individual
difference dimensions.

Similarly, specific training or experience is not a relevant

individual difference here because:

11




This characteristic can be easily changed, i.e., it is not
enduring and stable.

This feature is generally specific to a limited range of
situations.

The influence of some basic individual differences upon prob-
lem~solving behavior will briefly be considered here. A detailed
review of this issue and dimensions of cognitive style was presen-

ted in prior reports (ref. Anbaraar, 1983, 1984, Contract # MDA

903-82-c-0157).

12




£ART 3
QOGNITIVE STYLE

Background Concerning Cognitive Style
Pefinition of Cognitive Style—The term cognitive style has
been defined as the characteristic ways in which individuals

conceptually organize or structure the environment. Harvey (1963)
descriies cognitive style as the manner in which individuals filter
and process information so their environment assumes peychological
meaning. As such, cognitive style represents a mediating structure
that modifies the relationship between stimulus and response.
Similarly, Messick (1976) defined cognitive style in terms of
consistent patterns of organizing and processing information.
Zajonc (1968) has emphasized this mediating role of cognitive
structure. Coop and Sigel (1971) used cognitive style "...to
denote ~onsistencies in individual modes of (cognitive) functioning
in a variety of behavior situations.” It should be noted that in
this original definition, cognitive style is equated with behavior
rather than mediating processes. (The present author has inserted
tae word cognitive into their phrase.)

1t is clear that there are three connecting elements in all
these definitions of cognitive style: "

First, cogniti\;e style cuts across many situations to
affect a broad range of behavior.

Second, cognitive styles are relatively stable and
enduring traits.

Finally, the definitions all emphasize the structure,
rather than the content of thought (e.g., Suedfeld, 1971).
Structure refers to how cognition is organized; content
refers to what knowledge or information is available.

Behavioral consistency is viewed as the result of this

13




enduring structure rather than the changing knowledge base.
Therefore, characteristics of a human/computer interface matched
with these structural characteristics are likely to have a longer
lasting influence on performance than designs tailored to the

knowledge base alone.

Historical Background ¢n Cognitive Style—Although the first
usage of the term cognitive style can be credited to Klein (1951)
who described cognitive styie as a "perceptual attitude," the
concept of individual modes of cognition can be traced to earlier
investigators.

This work primarily involved the study of personality types
(e.g., Messmer, 1903; Meuman, 1907) and the most frequently used
classification instrument was probably the Roschach test (Roschach,
1921). Vernon (1973) provides a thorough review of personality~
based cognitive classification.

The emphasis on personality types shifted with subsequent
researchers to an emphasis on perception (Klein, 1970; Smith and
Klein, 1953; Gardner, 1953; Gardner et. al., 1959, 1962, 1968).
Klein used the term perceptual attitude which he described as:

"...a genotypic principle of control, with no ties to specific

content and no relation to particular conflicts or stresses

and having counterparts in all forms of cognitive behavior."

(p. 134)

The term control was used to indicate a processing mode which
was applied to incoming perceptual information. Within the context
of perception, particular emphasis was given to the control

processes (now, cognitive styles) referred to as leveling versus

sharpening, field articulation, toulerance for ambiguous stimulus
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configurations; focusing versus scanning, and fieid dependence/
independence,

Bieri et. al. (1966) uscd the term cognitive structure to
differentiate styles of proc2ssing perceptual information. For
example, they found that people typically utilized different num-
bers of dimensions in classifyr-~g perceptual objects. This
caaracteristic is currently referged to as a dimension of cognitive
complexity versus simplicity.

Because of this perceptual foundation, many of the most well-
known tests of cognitive style (e.g., the "Rod and Frame Test,"
Witkin, 1953) are clearly perceptual in nature.

However, it was gradually recognized that the concept of
cxnitive style could be extended to more abstract levels of infor-
mation processing. Extensive evidence has accumulated that
cognitive styles identified with perception are also manifested
wren a person deals with symbolic representations as in thinking
and problem-solving. For exanple, individuals who experience dif-
ficulty in separating a perceived item from its environment also
experience difficulty with the class or problems whose solution
depends on taking a particular item out of the context in which it
appears and restructuring the problem'situation so that the item
can be utilized in a different context.

Thus, Kagan et. al. (1963, 1964) using a object-sorting test;
found that there are qualitative differences among individuals in
their style of conceptualization. It was observed that subjects
could be classified according to which of three common sorting
rules they applied:

First, sorting by analytic~descriptive reserblance.
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Second, sorting by functional association.

Third, sorting by inferential-categorical generalizations.

This trend toward a more abstract interpretation of cognitive
style was also followed by Broverman (1960, 1964) who considered
cognitive style to be a "relationship between abilities within
individuals." The two main dimensions which Broverman developed
were conceptual versus perceptual-motor and strong versus weak
automatization.

The movement from a perceptual to an abstract, conceptual
interpretation of cognitive style can be seen perhaps must clearly
in the work of Witkin and his associated group who have developed
tne cognitive style dimension of field dependence/independence.
Ociginally, this dimension referred to the relative sensitivity of
an observer to the effects of surrounding context on the perception
oI visual objects. For example, in the "rod and frame" test, an
ohserver is asked to judge whether a rod, surrounded by a separate
siuare frame, is vertical or not. This judgment is found to depend
upon the orientation of the frame. People are differentiated on
the basis of the degree of influence of the frame on their judgment
of rod-verticality.

It has been increasingly cleaf, however, that field
independence/dependence can be interpreted more generally to
reflect the relative independence of processing which an individual
can achieve in dealing with related pieces of information. For
example, field dependent individuals are thought to be more
influenced by the local context (e.g., the preceding statements) in

which an item of information is embedded, than are field
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independent individuals.

It is this interpretation of cognitive style as a determinant
of more complex, abstract modes of cognition that makes its study
relevant to the context of human/computer interaction. For
example, field dependent individuals may be more influenced by the
context in which a particular menu choice appears than are field

independent individuals.

Field Dependence/Independence
The cognitive style dimension of Field Dependence/Independence

is probably the one which has received the most study (well over
300 studies of this dimension are reported in the literature!).
The most extensive review of this dimension relative to problen~
sclving and learning is the one provided by Goodenough (1976). 1n
general, this dimension has been hypothesized to affect problen-~-
solving behavior through four mechanisms:

1. Effects on decision-making

2. Effects on information selection and utilization

5. Effects on short-term memory

4. Effects on motivation and social/situational variablec

Effects on Decision-Making

There is some evidence indicative of a relationship between
cognitive style and decision-making, sometimes referred to &s
"information management.” Benbasat and Taylor (1982) in a recent
review indicated that several dimensions of cognitive style are
related to the decisinn-making process. This research has a direct
bearing on the research program on information retrieval and

human/computer interaction. Most of the research work conducted in
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this area involving cognitive style, has been in the dimension of
field independerx:e/dependence.

Bariff and Lusk (1977) conducted an investigation into
community nursing service statf. The subjects who participated in
the experiment constituted the organization's decision network.
The subjects wer:2 presented the same information content in four
different formats. The formats v;ried in the complexity level, the
tabular raw data >eing the least complex. The ogive report was the
most complex. Tre percentage and histogram were ranked as two and
three on the complexity level scale. The results of the investiga-
tion revealed thzt the field dependent subjects preferred the least
complex data format that is tabular raw data. This finding is
consistent with the low analytical and low-differentiation psycho-
logical profile which is based on Witkins theoretical framework
(1974) .

Benbasat anl Dexte: (1979) conducted a similar investigation
into accounting students, professoré and prcfessional accountants.
The dependent variables in the Benbasat and Dexter study were
profit performance, decision time and the amount of information
vtilized to arrive at a particular decision.

The profit parformaice was evaluated in terms of the amount of
sales revenue af:er deducting production costs. The time variable
was measured in terms of the amount of time a subject spent in
acquiring informetion and the final decision-making. The amount of
information utilized in making the decision was based on the number
of reports sought and the number of historical days of data asked

for, per request. Forty-eight subjects participated in the
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investigation. Each subject acted as an inventory/production
manager of a hypothetical firm which was simulated by a computer
program. The subject's task was to obtain the information and to
make an appropriate decisior. The results of the investigation
revealed that the high analiytical subjects showed higher profit
than the low analytical subjects. The high analytical types took
comparatively less time to mcke a decision than the low analytical
types. The low analytical iidividuals asked for more structured
aggregate reports than the high analytical individuals. The high
analytical subjects asked for a greater nunber of days of histori-
cal data per request than the low analytical subjects. The results
of the Benbasat and Dexter study are consistent with the findings
of Huysmans 1970; Mock et. al., 1972; Benbasat and Schroeder, 1977;
Vasarhelyi, 1977; Luck, 1973; Doktor and Hamilton, 1973.

In general, the findings of researchers mentioned in the
preceding paragraph can broadly be premised to hold that the low
analytical or field dependent individuals tend to use hypothesis
testing, feedback, and trial and error approaches; whereas, the
high analytical/field independent individuals tend to approach a
problem in a planned manner which generally leads to the solution
of the problem. Simply put, the field independent subjects take
time to think the problem out before they start on the solution;
whereas field dependent subjects use the triul and error method
without a pre-plarned approach.

Based on the consistent results of the relation between field
independent/dependent dimension of cognitive style and decision-
makers, Benbasat and Dexter (1982) conducted another investigation

in which subjectss were furnished with decision support aids. It
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was bhased on the premise that field dependent individuvals will
benefit from the support aids due to their natural style of being
context-dependent. Forty-eight undergraduate and graduate students
part:cipated in the study. The subjects were classified into high
analytical/field independent and low analytical/ field dependent on
the basis of Witkin's GEFT score. The groups were further divided
into a decision aid group and a no decision aid group. 7he deci-
sion aid group subjects were furnished with decision aids to assist
them with the decision-making process. The neo decision aid group
did not receive any decision aid for the solution of the roblem.
The sesults of the investigation revealed that the low analytical
individual's performance improved significantly with the decision
aids. The high analytical subject's performance also increased
with decision aids but substantially at a lower level. The
performance of the high analytical individual improved with deci-
sion aids, but there was an increase in their decision time. The
decision time of the low analytical group did not increase relative
to the low analytical group without decision aids. The results
suppcrt the position that an individual's cognitive style plays a
significant role in the decision-making process and that decision
support aids do assist the low analytical individuals in decision-
makirg. It is important, however, that the complexity of decision
aids and the nunber of decision support aids that a low analytical
individual may utilize, be consistent with his cognitive style;
becaise if the complexity of either of the tasks is beyond what is

optinum for him, the performance may deteriorate.
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Effects on Information Selectiop and Dtilization

Field Dependence/Independence was originally conceived as a
dimension of distinction of information selection from a perceptual
field in which the information was enbedded.

In the context of problem-solving, this theoretical position
has been tested primarily with three types of prablem tasks: con-
cept attainment tasks; sorting tasks; and decision-making. In all
these types of tasks, subjects nu;;t selectively attend to specific
features of presented stimuli to "solve" the problem task.

Cancept-Attainment Problems

Davis and Frank (1979), and Davis (1975), have extensively
studied performance differences of Field Dependent (FD) and Field
Irdependent (FI) people on concept attainment problems. In these
problens, people are presented with a series of multi-dimensional
stimuli (e.g., stiruli may differ in dimensions of color or form).
Typically, at each stimulus presentation, the subject must
determine what "ccncept" is represented by the stimulus (e.g., the
concept of “"squareness") and classify the stimulus accordingly.
The subject's classification is confirmed or disconfirmed by the
experimenter and successive stiruli are presented until the subject
achieves a criterion level of classifir;ation accuracy. Variants of
this task involve Booléan conbinations cf stimulus dimensions to
generate complex concepts (e.g., "green squares”).

Davis (1975) required high school students to solve both
s:ngle and compound-dimensional concept attainment problems. Sub—
jects were classified as FI or FD on the basis of the Hidden

Figures Test (Fra2nch, Ekstrom, and Price, 1963). Stimulus

21




diwensiont of color and form were used. Results of this study
showed that FI sul:jects performed better than FD subjects on the
copound-cue problems only. No significant differences were found
between subject populations on the single—cue probiens.

This advantage for FI subjects has been reported in a wide
range of studies (e.g., Davis arnd Klausmeier, 1970; Dickstein,
1968; Grippin and Ohnmacht, 1972; Ohnmacht, 1966) and appears to be
one of the more robust results ir; this area. The study of Davis
ani Klausmeier extended this general finding by showing that the FI
advantxje was maintained in “"conditional" concept attainment tasks
as well. In such tasks, the classification significance of a
stimulus dimension depends upon the context (i.e., values of the
otaer dimensions) in which it occurs. This situation probably has
particular validity for flexible database search tasks where, for
example, the meaning of a particular keyword or search command may
depend upon the context in which it is given,

Davis and Klausmeier (197C) hypothesized that FI and ¥D sub~
jects might differ in hypothesis testing efficiency rather than
hypothesis formation ability in concept attainment. problems. This
hypothesis was tested in a study of 436 colleye students (Davis and
Hezueisen, 1976). Stimuli consisted of letters varying on four
dimensions: color, size, letter, and position. Overall, FI sub-
jects performed better than FD subjects (74% vs. 61% correct). The
srecific bypothesis under test was confirmed; FI subjects werz more
2f ficient at testing concept hypothesis although FD subjects
ajpeared to generate an equally extensive set of potential hypothe~
sis. Of some peripheral interest is the finding that FD and PI

subjects diifered in the dimensions which were preferentially used
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to generate hypotheses. FI subjects preferred the color dimension
vhile FD subjects utilized the size dimensicn more frequently than
FI subjects.

Shapson (1977) further examined hypothesis testing as
influenced by FI/FD cognitive styles in concept attainment prob-
lems. While Shapson utilized children as subjects (undoubtedly, a
different population than current computer database users), his
results are important because they suggest that underlying
performance differences can be reduced by'mitable task structuring
to match the needs of particular cognitive styles.

Shapson {1977) conducted two studies with stimuli varying
along four dimensions: size, color, letter (form), and position.
Subjects were clussified as FI or FD with the Children‘s Embedded
Figures Test (CEFT, Karp and Konstadt, 1963). Shapson utilized a
tasting method which produced a more detailed picture of the infor-~
mation processing activities inveclved in hypothesls testing during
the concept attainment problem~solving task. This methodology
aspl:ed to the results of his first experiment revealing that FD
sibjects did not process information efficiently during hypothesis
testing and these deficiencies were reve{aled in information coding,
recoling, and retentioh.. FD subjects seemed less able to focus
upon single stimulus dimensions while FI subjects generally uti-
Jizel an efficient "perfect focusing” strategy. (With this
stra .egy, the subject chooses one stimulus dimension at a time,
resp-nding according to this cimension exclusively until all
hypo  heses related to this dimension have been disconficmed, and

011y then switching to another dimension or more complex--e.g.,
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campound—strategy.)

Of further interest are results of Shapson's (1977) second
experiment. In this, various "aiding"™ manipulations were evaluated
in an attemgt to ninimize the observed FD performance deficit. Two
types of aid were found to be effective. The first involved a task
aid to improve retention of information previously gathered
concerning hypotheses previously ent:erta;l.ned. These were found to
be of some, but limited benefit. It was also found that the defi-
cit could be greatly reduced by disembedding stimulus dimensions
and presenting them separately. Thus, instead of presenting a
large, red letter H, the three attributes were conveyed by indepen-
dent cues (e.g., & red color patch, a black letter H, etc.).
Shapson stated:

Experiment 2 demonstrated that presenting stimilus materials

in accordance with the cognitive style characteristics of FD

children is a viable way of enhancing their information

processing (1977, p. 462).

This finding may have great relevance to some aspects of
human/computer interface design since it suggests that interfaces
could incorporate aids that reduce prcblemsolving deficiencies.
For example, FD subjects may do better with a sequence of several
independent searches or specific commands than with a powerful
compound search or & multi-function cort;rand.

Nebelkopf and Dreyer (1973) provide additional support for
strong effects of FD/FI upon concept attainment problem-solving.
Nebelkopf and Dreyer identified two modes of concept attainment
during the problemsolving process: incremental and mediational.
These modes can be identified by their characteristic learning

curves. The incremental mcde produces a smoothly increasing curve
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(hypothesized by Nebelkopf and Dreyer to reflect classical learning
processes of correct response strengths gradually building and
incorrect response strengths gradually diminishing as a result of
reinforcement pairings) while the mediational mode produces a dis-
junctive, step~function. This is hypothesized to reflect a process
whereby a correct mediator (i.e., an hypothesis concerning a stimui-
lus dimension) is selected, tested, and immediately disconfirmed or
permanently retained. Since the Qediaticnal mode involves testing
independent hypotheses concerning relevant stimulus dimensions, it
might also be referred to as an hypothesis-testing mode.

Nebelkopf and Dreyer reported that FI subjects were generally
characterized by mediational problem-solving modes while the
incremental mode predominated among FD subjects. Furthermore, the
preblem-solving performance of FI subjects was characterized by a
lack of statistical dependence across successive trials (i.e., when
a stimulus dimension was disconfirmed, another was selected
independently).

Nebelkopf and Dreyer suggested that FD people are not able to
pick out the significant dimensions of & concept, or prcblem, due
to their "global"® style (i.e., inability to separate a stimulus
dimension from the context in which it is embedded); and therefore
are unable to form an effective hypothesis concerning individual
dimensions. Nebelkopf and Dreyer also suggested that, while FD
individuals might be deficient in mediational mode problem-solving,
FI people should be able to use either incremental or mediational
modes, however, FI people choose hypothesis testing {i.e., the

mediational mode) since it is consistent with their previous

experience.
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Goodenough {1976) presents data bearing on two general
features of the FD/FI distinction. The first feature distinguishes
be.ween "participant" and "observer" roles in problem-solving and
learning. Goodenough describes these modes as follows:

One approach has been variously described as passive, abstrac-

tive, or iconic. The learner has a spectator role. 1In

contrast, learning may proceed by a process described as
active, mediated, or hypothesis testing, with the learner

having more of a participant role (1976, pp. 678-679).

Goodenough (1976) proposed ‘that this distinction underlies
many of the performance differences observed in concept attainment
problem-solving between FD and FI subjects. For example, Nebelkopf
and Dreyer's (1973) findings of clifferent learning curves
(continuous vs. discontinuous) for FD vs. FI subjects are claimed
to reflect this underlying active/passive FI1/FD distinction.

This distinction is also claimed to be significant beyond
concept attainment problem-solving., For example, in paired
associate learning tasks, FI subjects are claimed to be more active
organizers of presented verbal materials and more likely to develop
memory-aiding idiosyncratic mnemonic schemes (Rosencrans, 1955;
Witkin et. al., 1962, 1974). This effect may have implications for
human/computer interface design as well, particularly in the way
cumands are abbreviated, for example.

The second qgeneral feature of the FI/FD dimension concerns the
role of cue salience. Goodenough (1976) points out that FD people
are generally found to perform less well on concept attainment
probiems than FI subjects and this is particularly true of milti-
dimensional problems. Goodenough points out that FD people may be

particularly susceptible to cue salience. A highly salient cue

dimension may capture the attention of FD problem-solvers to the
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exclusion of other relevant, but less salient dimensions. Cue
dimensions may be salient either because of inherent pezceptual
factors (e.g., color may be generally more salient than form) or
because of past experience. Thus, if a problemsolver has solved a
series of problems using this stimulus dimension of size, poor
performance may occur when another dimension, say colorx, becomes
relevant for solution of subsequent problems. In support of this
hpothesis, it has been observed that FD people do less well on
reversal-shift sequences of concept attainment problems than do FI
irdividuals (Massari and Mansfield, 1975; Ohnmacht, 1966; Zawel,
1¢69).

While there are several apparent conflicts among the various
studies in this area, there is good general agreement as well.
Regarding conflict, for example, Nebelkopf and Dreyer's (1973)
st:udies suggest that FD subjects are deficient in abstracting
st.imulus dimensions for testing (presumably hypothesis formation)
while other researchers have suggested that the deficiency arises
in hypothesis testing--presumably a process that occurs after an
h'pothesis has been formed.

Regarding agreement, several points are evident. First, FI/FD
consistently has been found to influence performance in concept
at tainment problem-solving. These effects are strongest for milti-
d:mensional stimuli. It is also apparent that some of the apparent
FI' deficit in dealing with multi-dimensional stimuli can be reduced
by separating or disenbedding the various dimensions. Finally, it
ajpears that such disenbedding would not be harmful to FI subjects.

However, some caution is warranted. Nebelkopf and Dreyer (1973)
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for example, did find preferential learning strategies among FI
subjects.

It is interesting tce conjecture how the effect of disembedding
would interact with Garner's (19(,5) stimulus dimension of
integrity/separability. Presumably, sieparable dimensions would
benefit less from the disenbedding menipulation tha. would integral
dimensions.

Another question that renainé after review of existing litera-
ture is the extent to which these effects would appear in the
context of non-visual (e.g., semantic) tasks. The overspanning
conceptualization of FI/FD would suggest that these effects would
be found in more asstract domains as well. These are the domains
that would be part:cularly relevant. to problemsolving interactions

with a computerize3 database.

Differential ?eedback Fffects

One additional finding conceming FD/F1 differences in concept
attainment problens concerns the e:fects of informational feedback.
A number of studie; have reported that performance deficits for FD,
as compared to FI problem-solvers can be traced to trials on which
*wrong"” feedback (i.e., the problem-solver is told that his
response is wrong) is given. Positivé feedback, although often

less inform:tiﬁe, seeme more effective with FD problem-gsolvers.

forting Tasks

The second important problem soiving domain in which FD/FI
effects on infurmation selection and utilization have been studied
is sorting. In the sorting paradigm, subjects are given a group of

milti-dimensional stimuli (either sequentially or all at once) and
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are asked to sort the stimuli into smaller categories.

Although sorting tasks are not generally characterized as
having a "right" or "wrong" auswer, the categorizations which
subjects produce reflect upon two primary issues: £irst, what
dimensions do subjects use to form categories; and second, how
diverse ar2 the stimuli within a category (i.e., the extenf: of
stimulus generalization).

Kieron, O'Connor and Blcwers; (1980) provide a representative
study which also points to an underlying information processing
difference between FD and FI people with possible relevance to
human/computer interaction. In this study, 20 subjects (mean age =
29) were classified as FI or FD on the basis of the Rod and Frame
Test (RFT). Each subject then performed a Color/Form Sorting Task
{CFT). 1In this task, a series of pictures differing in both form
and color dimensions was presented. Subjects classified each pic-
ture as belonging to one of two categories (each represented by a
prototypical picture). [n this study, it was found that FI and FD
subjects consistently used different dimensions for performing this
classification. FI subjects preferred to use the formdimension
while FD subjects utilized the color dimension. This morphophilia-
chromophilia distinction has been observed in other sorting tasks
as well as concept att#innent tasks,

While interesting in itself, the more general interpretation
of this finding is of greater potential importance to problem-
solving. Broadbent (1970) has proposed a distinction among methods
of information select:ion (more specifically, information

reduction). Filtering referred to the selection of input (i.e.,
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perceptual) information on the basis of consistent physical
dimensions such as cclor. Response selection, in contrast referred
to information reduction by limiting the number of output (i.e.,
response) categories used by a subject.

Although one might argue with Kieron et. al.'s (1980) conten-
tion that use of the form dimension represents a limitation of
response categories, there does not seem to be a consistent trend
in this literature; FD subjects prefer to use filtering (and focus
upon particular stimilus dimensions accordingly) while FI subjects
tend to use response selection. This effect has also been reported
in the concept attainment literature as described previcusly.

This difference could have an impact orn the manner in which FI
and FD subjects interact with a computerized database. Two poten-
tial impact areas are command syntax (or position—consistent forms
or menus, for example), and the apparent database structure. It
might be hypothesized that apparent structures, which can be visua-
lized in rigid structures related to physical dimensions, might be
best for FD subjects. An example of such an apparent structure
might be a linear structure with each record in the database being
sequential ly numbered. Thus, the FD database searcher could speci-
fy retrieval of records 90-1C5 for exc;.rvple. A different apparent
structure would be one l?ased, for examble, on keywords. Here the
search dimensions (the set of acceptable keywords) does not lead to
a simple mental model compatible with the stimulus filtering
preference of FD subjects. '

Concerning stimulus generalization, sorting tasks typically
have shuown a greater degree of stimulus generalization for FD

people when siple physical dimensions (e.g., color) have been used
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(Goodenough, 1976). This finding also has a counterpart in
conditioning studies which also reveal steeper gereralization
gradients among FI individuals (again, primarily for simple physi-

cal continua such as brightness) (Van-Veen, et. al., 1973).

Effects on Memory

The effects of Field Dependence/Independence upon problem—
solving via memory have genera11§ been investigated in the context
of learning tasks. Although this includes studies of improvement
on successive concept attainment problemns, paired associate
learning tasks and other non-problens, paired associate learning
tasks and other non-problem solving paradigms have also been used
and must be considered. Clearly, differential learning processes
could influence the interaction between a person and a computer
system during a problem soclving scenario, and this effect would be
magnified for inexperienced users.

Data suggest that differences in memory "efficiency”
distinguish FI and FD subjects in concept attainwent problem-
solving. In particular, it has been suggested that FD subjects may
be less able to recall hypotheses which have been tested and this
leads to the F1/FD performance differences described in previous
sections (e.g., Eimas, 1970). Shapson (1977) tested the hypothesis
that this type of memory difference accounted for observed FD/FI
concept attainment performance differences. In his study, the
effect of 2 memory aid which placed + and - signs over previously
presented stimuli was investigated. Although the effect of memory

aid alone did not reach statistical significance, this aid did
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prove effective in combination with other information processing
aids.

In addition, other studies (e.g., Davis and Klausmeier, 1980)
found that the difference between FI and FD individuals in concept
attainment tasks increased as the number of potential hypotheses
grew. This nemory hypothesis seems to be a memory-based analog of
the perceptual-based distinction upon which the dimension of Field
Dependence/Independence is based: Just as FD individuals are
claimed to have rmore difficulty in distinguishing one stimulus
dimension from among an embedding context of others in a presented
complex stirmulus, so are FD individuals hypothesized to have more
difficulty in identifying selected hypotheses (i.e., those which
have been previously tested) from the set of all possible
hypotheses.

Outside the context of concept attainment problems there is
some additional evidence for FI/FD differences in memory. However,
"the majority of studies utilizing traditional free-recall paradigms
have failed to reveal consistent differences (e.g., Beischel,
1973).

To the extent that differences in free-recall memory tasks
have been found, they are often c%aimed to be related to
differences in category glusterir For example, Meshorer (1969)
required subjects to categorize items in & word list prior to
learning them. A measure of nutput clustering in the recall of the
menmorized words revealed more clustering for FI subjects than for
FD subjects. However, despite these differences in clustering,

actual recall performance was similar for FI and FD subjects.
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An interesting study by Fleming (1968) has potential applica-
tion to human/computer interactions. Fleming examnined free-recall
of word lists containing hierarchically organized items. Two con-
ditions were compared. In one condition, the sequence of to-be-
memorized words began with the superordinant category names,
followed by subordinant category members. In the second condition,
this order was reversed. It was hypothesized that FD people are
less likely to supply their own 6rganizat.ions to to~be-remenbered
items and thus would show improved performance with the superordi-~
nant-first lists,

This result was confirmed: FI and FD subjacts performed
equally well vhen organizing names occurred at f:he start of the
word lists. However, FI performance was superinr in the reverse
condition. This finding may have importance in such areas as menu
organization or keyword choices in human/computer interface design.
In general, the above cited results suggest that FI individuals
take a more active role in restructuring presented inforacion and
this sometimes leads to improved recall.

Another area which supports the claim that FI individual's
tendency toward more active structuring affects retention and
learning, is that of interference studies in asscciative leaming.
Since it is thought that active organization of to-be-rz2membered
information leads to improved encoding and immunity trom memory
interference, FI and FD individuals should show differential
effects in interference paradigms.

Gollin and Baron (1954) suggested that the organizing ability
of FI individuals would help them keep original and interpolated

word lists distinct in a retroactive interference paradignm.
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Although they found no difference between FI and FD subjects on
learning of the coriginal list, FI subjects were found to be cigni-
ficantly better in subsequent relearning of the original list.

One of the most direct tests of the influence of FI/FD upon
memory was conducted by Berger and Goldberger (1979). In this
study, a variety of short-term memory tasks were administered to FI
and FD subject groups. In particular, the memory tasks differed in
the degree to which they involved interference (e.g., long digit
span) or a factor teimed “registration.” These factor loaded tests
involved very short retention intervals and proactive inhibition.
(Tests which loaded the interference factor primarily involved
retroactive interference.) Results of this study showed that F1/FD
differences appe«red only on tasks involving retroactive
interference with FI subjects producing better performance. PBerger
and Goldberger attributed tnhis to the active organizing processes
which Fi subjects vwere more likely to apply to presented, to-be-
remenbered items.

Overalil, the literature concerning the effecis of Field
Dzpendence/Independence upon wemory (and consequently upon problem-
solving and learning) is that these effects are fairly weak.
Hwevar, they also suggest that they vov::wr because FI subjects are
more effective organ.i.zers of to-be~-remenmbered information.
Furthermore, to the extent that thece effects occur, the FD detri-

mant can sometimes be removed by providing appropriate memory aids.

Effects on Motivation and Social/Situational Variables
It has been hypothesized that FD vs. FI perfoimunce

differences in a variety of tasks, including problem-solving, may
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be due to differences in motivation stemming from social/
situational factors. In particular 'l and FD individuals appozr o
differ in their attention to and processing of social cuwes and
rewards such as facial expressions or verbal réinforcement or
punishment.

The most dramatic context for these effucts is in incidental
learning tasks. In these paradigms FD subjects are sometimes
(though not with complete consistency} found to do better then FI
subjects (e.g., Messick and Damarin, 1964; Eugle, et. al., 1969).
This finding, which is restricted to incidental leaining of social-
1y significant items (inclunding words), is in contrast to other
learning and memory studies which, as indicated above, generally
show superior performance from FI subjects.

It should be noted that this FD advantage dccurs only under
special circumstances. Eagle et. al., (196G; contrasted memories
of FD and FI subjects for incidencally-presented wnrds under
several cxperimental conditions. The ircidentally-presented words
cwld be either socialliy relevant or not, and either task relevant
or not. In this study, FI subjects produced hetter incidentel
memory performance in all cunditions except that involving task-
irrelevant socially relevant words; in this condition there was no
difference between FI and FD groupe. JThus, the task-relevancy as
well as the social content of incidental material may be irportant
ir. producing the FD advantages mentjoned previously.

Related to this effect of socially significant information is
a pattern of studies showing differences in *he effectiveness or

various types of intrinsic reinforcement and feedback in learning
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and problem solving. ‘These studies can be sunmarized as follows:
in the absence of external reward or punizhment, FI individuals are
generally superior in learning and problem solving tasks. Sacord,
FD individuals are more strongly affected by negative social rein-
orcerent than are FI individuals.

Bell {1964) performed a concept learning task in which sub-
jects could choose tosk versions leading t¢ either punishment
avoidance ¢~ revard {i.e., negative or positive reinforcement).
Results of this study indicated that FD subjects preferred the
punishment avoidince condition while FI individuals preferred the
other condition. Similarly, Konstait and Forman (1965) found that
FD performance ir a letter cancellation task aeclined more than FI
performance in t!2 preserce ¢f verbal criticism.

This sensiti vity to verbal punishment has sonmetimes been found
tu proiduce superior performance in FD as compared to FI subjects.
Ferrell (1871) found that FD subjects learned an avoidance task
mere rapidly than FI subjects in conditions which included verbal
punishnent.

Finally, it has been found that performance of FD individuals
declined more rapidly than did that of FI individuais when external
rewards were removed from a task {e.g., Fitz, 1979; Gates, 1971).
In general, these differential effects< of reinforcement may have
some significance for huﬁachorr;mter interface design. An example
might be in the area of error messages.

Summaxy of Field Depesdonce/Independence Effects Overall
it is clear that this dimensior has consistent effects upon

problem solving perfogrmance. Although FI individuals are most
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comnonly found to produce performance superior to that of FD indi-
viduals, these differences can be minimized by providing proper
task aids (e.g., memory aids, cue disembedding, etc.) or task
structure. Also, FD individuals may show Buperior' performance when
socially relevant stimuli are used as informational feedback {since
FD individuals attend to such stimuli to a greater degree than FI
individuals). Finally, punishnen; avoidance is an effective moti-
vation for FD individuals while réward attainment is most effective
for FI individuale.

The review of literature relating individual cognitive style
differences to prot lemsolving provided an intuitive rationale for
the notion that «ognitive style dimension might be potent in
human/computer intcractions. Such intuitions seem, for example, to
urnderlie the selection of ten cognitive style variables by Andriole
(1982) as worth studies in the context of computerized decision-
aiding systems. Additionally, the results of the literature
revealed that the vast preponderance of concrete information
concerning 2ffects of cognitive style upon traditional problem-
solving behavior is restricted to three dimensions of cognitive
style; Field Independent and Field Dependent, impulsive/reflective
ard breadth of catejorization. However, maximum research effort
has been devoted to the. Field independent/Field Dependent dimen-
sion. For this and 6ther reasons FI and FD dimension is the focus
o: this research program. The other reasons included: a) the
st.rongest docurented track record in terms of reliable effects of
p-oblem-solving performance; b) theoretical foundation and; ¢)
highly reliable and well tested standardized assessment and evalua-

tion instruments.
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SECTION 2
OBJECTIVES OF THE RESEARCH PROGRAM
1. How do fundamental, cognitive individual differences
influence interface design?

2. What cognitive dimension, beyond experience, are really
important to human/computer interaction?

3. Aside from the classification of user's into "expert® and
"novice® categories, is a given interface design equally
good in supporting the problem—solving activity of any
particular person?

The primary goal of the present research is to establish the
extent to which more global, enduring, and basic cognitive charac-
teristics of the target user's must be considered in the design of
human/computer interfaces. Specifically, the hypothesis being
tested is that individual differences in various dimensions of
user's cognitive styles interact with features of human/computer
inter faces. Furthermore, by taking these interactions into account
such interfaces can be optimized to user populations of differing
cignitive styles.

The project of this nature is the first attempt; therefore, it
wus feasible to first check the vali:iity of the hypothesis by
conducting an expetineni: to evaluate the information retrieval

purformance of subject groups differing strongly in Field
Irdependent/Field Dependent dimension.
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FXPERIMENT I

The goal >f Experiment I was to gquickly assess whether. a
sensitive desiga could detect effects of individual cogn.tive styile
differences upon a complex database utilization task. Eusentially,
the question asked was: Do pgople with different coanitive styles
perform in characterjstically distinct ways when interac:ing with a

database retricval gystem? If the answer was "yes" the: next step
would be to taiget virtual interface studies to explore the nature

of these effects. If "no"™ was the answer, the sou:ce of the
failure .ould be sought before investing a large amount of
resources in an ineffective manner.

Finally, Experiment I provided a test vehicle to censure that
all data collection, transfer, and analysis systems were

operational.

METHODS O PROCEDURE

Two subject groups differing on. the cognitive styl: dimension
of field dependence/independence were contrasted. The subjects in
each group were at comparable, novice levels of .coinputer
experience.

Subdiects

Subjects were recruited through advertisements placed around
the UNI campus, through newspaper ads, and through classroom soli-
citations. Subjects were first pre-tesfed to assess their loca-
tions 6n‘ the primary cognitive style dimension, field
dependence/independence.

Assessment of field dependence/independence was done with a
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standardized test, the Enbedded Figures Test. This is a paper and
pencil test with reported test-retest validity coefficients ranging
from .89 - ,92 z.d corrected odd-even coefficients ranging from .90
- 95. Subjects were pre-tested individually.

If qualified on the basis of their scores, subjects were
contacted by phone and an appointment for the second experimental
session was made. ‘

The entire testing session took approximately 1/2 hour. Since
it was desired to have a relatively homogeneous group with respect
to computer experie¢nce, only subjects who described themselves as
having little or ro specific computer training or expertise were

used.

Equipment—far jware

The primary computer system corisists of two Apple II+
microcomputers linked by a 9.6 KB RS-.32 commnication line. One
computer is referred to as the E-computer (experimenter's computer)
and serves as the xperimenter's con:rol station during experimen-
tal sessions. Fron the E-computer, the experimenter can interpret
responses made by the subject on the S~computer (subject's compu-
ter), the second computer in the system, The experimenter, after
interpreting the subject's reéporzs;e, ‘can interrogate remcte or
local databases from the E-computer in real time and then cause a
display to appear on the S-computer in accordance with the rules of
the virtual interface in effect.

In addition to this basic {.andem computer system, an
aoditional disk controller was uti lized so that one of the two

available system disk drives can be used on the S—computer. Also,
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a high-resolution text display card has been added to the S-compu-
ter along with an additional 16K of dynamic RAM memory.

Software

Experiment Program CHAMP.4

An existing personal finance program was extensively modified
for experimental use. The program provides the user five basic
functions, accessible from a main menu.

The functions are:

Adling:

This allows the user to add new records (checks, deposits, and
service charges) to the database.

Viewing:

This allows the user to view any particular record. Two
record-access methods are provided, numerical index and key-
word search. The first method allows the user to think of the
database as a linear file of records. The second method
allows the user to structure the database in more flexible,
multidimensional ways. Keyword searches on 8 fields (e.g.;
amount, payee, data, special notes, type of payment, etc.) are
permitted. This search flexibility is crucial. It was
hypothesized that FI users might use different search strate-
gies than FD users.

Changing:

This function allowed modification of records. It was similar
in some respects to the function in that subjects had to
search for and retrieve a record which they wished to change.

Balancings

This function proirided a summary balance sheet whenever
requested. Thus, the subject could keep track of balance
outstanding, for example, each time a change was made to a
record.

Posting:

This function zllowed the user to change the status of a
record from "Outstanding"™ to "Posted.” Note that this
function was automated but the same result could be achieved
Ly using the function to modify the field of a record. It was
hypothesized that some users might prefer and use a small
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nunber of powerful commands while others might prefer a larger

set of more specific, targeted commands.

The details pertinent to the operation of the program and
other details have been discussed in Part I, Part II (Arbardar,
1983).

In addition to these basic functions, CHAMP.4 maintained a
thorough data profile. Times of every display presentation and
every subject response were recorded to the nearest second. In
addition, the contents of every subject response and of every
display viewed by subjects were re.corded. The data collection
available in CHAMP.4 is complete enough to allow total reconstruc-
tion of the experimental session if that is required.

Experimental Tasks and Procedures

Subjects were tested individually in single, three-phase ses-
sions. In Phase I the task was to learn to use CHAMP.4. In Phase
II subjects created a database. In Phase III subjects were given a
bank statement and told to reconcile their own database to the bank
statement, locating and correcting any errors in their own
database. Details of the three phases are as follows:

In Phase I, a structured learning program was provided for
subjects. After being gi'ven soine general familiarization with the
cumputer and task, subjects were asked to carefully read and follow
the examples in an instruction booklet. As they followed the
exercises in the instructions, subjects used all the functions
available in the system and saw all possible system messagea at
least ¢nce. They were told that they could ask questions to the

experimenter (who was present during the sessionsg). Subjects
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averaged about 1.5 hours to learn the system. There were three
criteria to indicate the end of the learning phase. First, after
properly completing all the instruction steps correctly, a small
database would have been created and this database would have a
specific, known balance. Subjects had tc satisfy the criteria of
attaining this final balance. Second, subjects were ¢old to tell
the experimenter when they felt they were “"fairly confident® atout
how to use the system and that ;:hey felt they had learned the
system sufficiently. Finally, since the experimenter was present
during the learning phase, the experimenter used his judgment to
continue the learning process if there were indications of
misunderstanding or uncertainty.

In Phase 1], subjects were given a printed list of 50 items
which were to be added to the small database which resulted from
Phase I Phase 1I had two specific purposes. Pirst, it provided
subjects a chance to use the Add function and continue to learn
about the system. Second, and more importantly, it gave subjects
familiarity with the financial system which would form the basis of
Phase III. During Phase II, subjects entered checks payable to the
same payees who would be present in the Phase III consisted of one
month's payments, deposits and service charges.

Thus, when subjecté'; were given the bank statement to reconcile
in Phase III, they had fairly clear knowledge of to whom checks
were made (therefore, they could use these names in keyword
searches, for example), their monthly salaries, service charges,
etc.

In Phage 111, subjects were given a bank statement which

listed, in the order or posting at the bank,; the amoun:s of all
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deposits, cvhecks and service charges made against the account.
Starting and ending balances were provided. Check numbers were NOT
included on the statement. Subjects were explicitly told that the
bank statement was correct. They were to determine whether their
own database balance agreed with the bank statement. If it did not
(and it never didl) they were to utilize the CHAMP.4 system to
locate and correct all errors in their database and to achieve a
reconcilement of the two balances.

To do this subjects had to change the status of unposted (in
their own database) checks and deposits to reflect their appearance
on the bank statement. They also had to add service charges which
appeared on the bank statement. Finally, the database which was
provided to subjects had a large variety of errors, designed to
make the task difficult. This set of errors included posting
errors, amount errors in hoth checks and deposits, spurious service
charges, and incorrectlv spe. led or abbreviated paywe names. The
sat of errors were the same for all subjects.

The program recorded a complete picture of everything that
occurred during bPhase XI and Phase III. Unlike Phase I, the
experimenter was not in the same area as the subject but monitored
the proceedings ffom an isolated, but nearby, station.

RESULTS
Training Phase: Overly structured, step-by-step instructions
were used to guide subjects through the CHAMP training phase.
Subjects were required to read the directions and enter the correct
keys as and when instructed. 3Since the training phase was highly
structured, one may expect similar performance from all subjects.

44




However, this was not the case. Significant differences in time
and accuracy, as a function of cognitive style, were evident.

Accuracy for the training phase was measured by the nunber of
keystrokes deviating from the instructions., FI subjects used sig-
nificantly less keystrokes than FD subjects in all five CHAMP
functions (Add, View, Change, Balance, Post). The only place for
individual choice of key selettion was in fi:ding a check in
changing mode, using either keyword (K-W) or item number search
strategies. Field Dependent subjects were split concerning search
patterns with 8 subjects using K-W search, 7 using item nunbe:r
search and 2 using both search methods to find the check. Bowever,
FI subjects showed a preference for K-W search, 6 (28%) used item
number search and 1 subject used both methods to recall the check.
Related to this, when FD subjects did use K-W search to recall the
check, they made significantly greater errors by recalling the
wrong check (False Alarms). These results, although limited to a
single search, suggest definite search preferences deperding on an
individual's cognitive style.

Along with using less keystrokes, FI subjects used
significantly less time during the trai?ing phase., Field Dependent
subjects took an average of 4039 seconds to complete this phase
while FI subjects completed training in 2570 seconds, t(36)=3,53,
p=.001: 36.4% faster than FD subjects. This speed difference was
distributed throughout all sections of the training phase.

These results indicate that speed and accuracy differences
exist as a function of cognitive style (FI/FD). Field Independent

subjects are faster, more accurate and prefer K-W search mode,
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while FD subjects are slower and less accurate with no obvious
search preference in the training phase,

The most striking finding thus far is a strong difference in
the use of keyword vs. numerical index search methcds by FI and FD
subjects. FT subjects utilizad keyword searches 54.2 (mean) times
in Phase III while FD subjects used this mode only 17.1 times, P(},
20)=10.23, p=.005. Conversely, F‘I subjects used numerical index
searches cnly 13.0 times while FD subjects used this mode 44.7
times, F(1, 20)=4.12, p=.05. This effect can also be seen by
comparing percentages of use of each search mode by the two groups:
The FI groups used the keyword mode 33.2% of the time, F(1,
20)=4.12 p<.05. Clearly, keyword searching was much preferred by
FI subjects than to FD subjects, while the converse was true for

the linear, numerical index search mode,

SUMMARY AND CONCLIUSIONS

These data are tentative, but they provided some of the first
direct evidence that basic, underlying psychological characteris-
tics can influence the nature of the humnan/computer interaction and
that interface designs can be tailored to accommodate these
specific preferences. :

The resulis, though tentative, zevéaled a strong differential
preference for search modé type between field independent and field
dependent subjects. Field dependent subjects strongly preferred
the stzictly organized sequential item number mode, and field
independent subjects preferred key-word search mode.

Another differerice observed was in command function usage.

Field independent users used view fo: examining and change for




altering items. Field dependent users used change for both
chai Jing and exanining.

The results support the basic hypothesis that interactions
affecting the efficiency with which people use computer systems
arise between fundamental user cognitive characteristic and design
features of humar-conmputer interface.

The results raised several questions. 1) Why did field
independent and field dapendent usl;ers prefer different iuterface
features? There are several possibilities for this user
preference. In key-woid mode the user is presented with relatively
unstroctured datzbase view. This structure or organization which
users see may be that which they themselves impose. What this
structure might be is unclear, but the important point is that it
is generated by them and may be complex. This complex database
structure mioht be comfortable for field independent subject users
who are able to identify search paths to informat.on embedded in a
caplex structure,

in contrast, the item number search mode, preferred by FD
subjects, presents highly structured straightforward database
view--that is--a simple linear ordering. Peihaps the preference
exhibited by ¥D users reflects their preference for less complex
detabase views.

Another question raised is in difference batween FD and FI
subjects in functional command usage--"SEARCH VIEW" and "CHANGE
COMMAND . * _

Perhaps preference among FD subjects to use the change command
for both examining and altering items ceflex  yeneral preference

for interface command systems based on a small nurber of general

47




purpose commands. In contrast, FI subjects who used "VIEW" for

examining and "CHANGE" for modifying & target prefer conmand system
containing a large number of more specialized commands.

These and other questiuns were raised in Experiment II.




SECTIGN 3
BXPERIMINT XX

iectiven
To directly test and validate the major inplicstions of

Experiment I-—-that is, cognitive pharwteristic differentiating M
and FI users significantly interact with Intertece design features.

Furthernore, resulte Of Experiment T suggest that users have
preferred modes of datubase search, they do not indicate whether
performance of FD users would ke worse if only the RKeyword mode was
available or if rYield independen* smubjects would perform worse if

only numerical Irdex Search vas available to then.

Specific Bypothesss

1. Obtaining information from computerized databases is a
problem solving task with varying levels of difficulty. Current
human problem-solving data indicate the i{mportance of cognitive
individual difference dimensions. &ince database ssarching is *»o
be viewed as a problem~sdlving activity, individval difference
dimensions alsoc will significantly affect this prablem sibclass,

2. Bunar-computer interface design cun be optimized to indi-
vidual differences in cognitive style among system opcrators.

3. Properly matching interface desiyn to irdividual
characteristic wi.l signiflicantly improve the task performance of

the human operator.
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NETHIE OF PROCEDURE

Subjects

Subjects were recruited through advertisements placed around
the university campus, through newspapers and classroom solicita-
tions. Subjects were first pre-tasted to assess their location on
the primary cognitive styie dimension, Field Independence and Field
Dependence. Subjects scoring one sigma ahove and below the neutral
point participated in the e:qxer;nént. Assessneent of FD/FI was done
with a standardized tezt, the Enbedded Figures Test. One hmdred
and forty-four subjects, seventy-two classifiec as FI and seventy-
two clascified as FD served as subjects. All the subjects were
computer naive, that is, they had little or no computer backgroind.
The subjects were paid five dollars per session for their partici-

pation.
Equipnent
Bardware/Software Configurations:

The experiment was conducted using an experimental system
known as the Virtual Interface System (Append.x A). This systei,
which was developed as part of this project, allows rapid siuula—
tion of many types of user-interfaces within the rontext of a
database retrieval application, (

This system ut:ilizeé two Apple II+ computers communicating via
2 300 bps RS-232 1ink. The Experimenter controis the experiient
from one computer—E-conputer, while the subjec: interacts with the
system at the S-computer.

The E-computer is equipped with two 3disk dzives for data

storage as well as clocks and port boards to gupport the
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intercomputer communication. The S-computer is equipped with one
disk drive for program storage, commmication ports, and a VDU.

Also, at the E-computer station, a second VDU is provided

which is bridved to the subject's VDU. This allows the experimen—
ter to monitor everything that appears on the subject's display.

Basically, the system cperates as follows: A set of rules is
generated to define the command gyntax for & particular interface.
Display formats, consistent with these rules, are created using
Virtual Intexzface System's frame—creation features. The subject is
given a problem requiring datsbase search and enters commands at
the S-computer keyboard. 7%hese commands are passed to the E~
computer where they are interpreted by the experimenter according
to the rules of the interface currently in effect. The experimen~
ter then gensrates a response, enters it at tha E-computer key-
board, anc¢ ceuses the response to be sent back to the S~computer
wtere it appears on the subject’s VDU,

The E-cuputer autematically records a large quantity of data
during system operation. This includeg the time (te nearest second
accuracy) and content of all inter-computer transaections as well as
some local activities at the S~computer (reviewinyg of problems,
help-requests). Thus the entire expérimental session could be
effectively recreated if desired.

All information (aside from the static help screen and
*problen™ screen} were presented within an 80-column x 23—-row
display format using inverse-video.

Apart from the computer equipment, the testing room is
configurad with a partition between the svbject and experimenter
areas =0 that the subject does not know that his/her responses are
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actually being processed and observed by the experimenter.
However, the experimenter can overhear spoken comrents made by the

subject,

Interface Structure

Twelve experimental interfaces were 1. (See Table 1)

(The exact specifications of‘ each interface are contained in
Appendix B.) The following descriptions of interface features are
designed to give a general idea of the nature of each of the twelve

interfaces.
The twelve interfaces represented three main types:

1. Sequential-~-The subject interacted with the database as
though all records were simply listed in a sequential,
alphabetically-organized list. Thus, the subject might ask
to see items 20-25. This interface type was designed to
impose the greatest degree of ~onstraint and simplicity
upun the user's search strategies and upon the user's view
of the database structure.

2. Reyword—The subject used a keyword-based command language
to retrieve items from the database. The set of acceptable
keywords was not given to the subject. The subject had to
generate a search strategy according to their own organiza-
tional principals. This interface was designed to be the
most flexible and provide the most organizationally complex
user-view of the database.

3. Menu—The subject selected items from (usually) pre—defined
menus. The upper-level menus followed a strict hierarchi-~
cal organization and were genérated in advance. At the
leaf level, the set of items vhich comprised final menus
were actomatically generated by Virtuwal Interface System,
But the important point is that the subjects view of the
database was hierarchical with a limit.ed, well-defined (and
visually available to the subject) choice set at each
level. Thus, this interface type was designed to represent
an intermediate level of database organizational

complexity.
Within all three interface types, command-gset size was either
large or small (i.e., the interface either comprised a small nunber

of general-purpose commands or a large number of very specific,
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TARR 1
INTERPCE FERIUKRES

INIERVACE §  SEARCH MQDE JOMP MODE ~ BACK UP/RESTART COMMAND SET

1l Key Word — —_ Small
2 Key Word - - Large
3. Sequential — — Small
4 Sequential —_ - Large
5 Menu Single yes Small
6 Menu Single no Small
7 Menu Multiple yes Small
8 Menu Multiple no Small
9 Menu Single yes Large
10 Menu Single no Large
11 Menu Multiple yes Large
12 Menu Multiple no Large
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unique commands. Each command set—large or small~-provided the
same functionality.).

In addition, within the Meran interface type ONLY the following
features were manipulated. (it will be seen that the follcwing
interface features do not "make sense® within the context of Xey-
word and Sequential interfaces. For exanple, a feature that does
or does not allow "backup" to, the previous menu level is
meaningless in an interface that does not have choice levels.)

1. Backupt+Restart/Restart Only: Four Menu interfaces provided

a "backup" feature whereby the subject could return to the
"next higher"* menu l2vel and make another choice. The
other four interfaces provided only "restart™ whereby the
subject could restart a search by returning directly to the
"top menu.” (The interfaces with "backup" also provided
"restart.")

2. Single/Multi~Jump: Four Menu interfaces provided a "multi-
jump" feature whereby the subject could make multiple menu
selections at one time. Thus, if the subject was at the
top menu and was famil iar with the content of secord-level
menus then the subject could make both first and second
level menu choices at one time. This would bypass the

second level menu prresentation end "jump" the subject
directly tc the third nenu level.

Experimental Tagk

The basic experimentil task involved "meal planning.” Four
problems (consisting of fcur menus) were used for the experimental
task. Problem 1 wa: defined as the training. During the course of
the solution of this problem, the subjects went through all the
steps to learn the interface he/she was assigned to. Within each
problem there were subsegments of the problem. A typical problem,
for example, was t> "plan a dinner menu consisting of sea food as
the main dish, two vegetables, some form of potato, and a dessert.”

All the subjects were furnished with an instructional booklet.

A sample of instiuctions is attached in Appendix C. 1In the
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instruction booklet, a subject was given an example of how to
retrieve an item of sea food as the main dieh for this particular
menu. The subject was told to read the instructions carefully, and
feel free to ask any questions he/she may have. The same exanple
~as used for all the interfaces with alterations depending on a
particular interface a subject was assigned to. The Subjiect wus
given a problem consisting of ‘a “"menu specification® such as
*picnic lunch for 5 people.” 'fhe: subject had to find items in a
1500-item recipe database to 1tnerate a set of selections satis-
fying the problem demands.

In solving each problem, the subject had to find and retrieve
items from the recipe datal:ase. When the subject fourd an iter
that they wanted to include in the problem solution set, the
comrand "select" (or some variant, depending upon the particular
interface) would be enternd. If the selected item was appropriate
for the problem, the message "Good Choice"™ would appear on the
subject's VDU. Thus, the subject had to keep searching until a set
of "Good Choice® items had been found.

Subjects were asked to write down their final set of choices
on tie note pad which was providad at their desk.

The complete set of problems is shown in the accompanying

Appendix C.

Testing Procedures
Subjects were tesved individually. The test session included

two phases, training and information retrieval or prcblem-solving.
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Training—Fphape 1
During the training session, the subject worked through a

practice problem according to a step-by-step sequence of instruc-
tions. The sequence was designed to introduce each command in the
interface and to illustrate its use. This method ensured that the
subject gained exjerience with each command and allowed the experi-
menter, who was observing from the E-computer monitor, to identify
problems that subjects might have with particular commands. Since
subjects had to complete each step in the instruction sequence to
finish the proble:n properly, this method ensured that all commands
had been executed correctly by the subject during training.

The problem used during training was similar in all respects
to the type of problem that subjects actually had to solve during
the main testing phase. Data recorded during the practice session
was also identical to that collected during the second phase.

The training phase ended when the subject entered the command
"done.” (The "done"™ command wss common to all interfaces. It was
used by the subiject to indicate that they felt a satisfactory
preblem solution had been reached and to indicate readiness for the
next problem). The entire length of the training session was

v

recorded.

Belp Availability

If the subject appeared to be experiencing any difficulty or
asked for help, the experimenter intervened and explained the
operation of a command or concept. (It was felt that this
cepresented an ecologically-valid situation: In learning to use a

real computer application a new user would likely be able to ask
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for help from & local expert. To avoid experimenter intervention
would probably have craated an unrealistically stressful situation.
Will:ges and Williges (1985) have shown that availability of help
impacts the nature of the interaction process.)

The instruction sequence was given to the subject on pages of
paper. So all during the experiment the subject would be able to
refer to exanples of command usage. Also, a simple form of oir-line
help was available. By entering the command "?" or "help” the
subject could see a list of command names along with an abbreviated
conmmand purpose/syntax descripticn. This help command was
available to all twelve interfaces. Whenever the subject viewed
this help information, the length of the viewing was recorded.

The set of instructions given to subject's for each interface
is available in the Appendix.

Main Problem-Sclving Phase (or Informaticn Retrieval)—Fhage 2

The main problem-solving phase commericed immediately after the
training phase. After the subject typed "done"™ to indicate
conc.iusion of the training problem, the message "Please Wait..."
appeared and the next problem was transmitted from the E-computer
to the S-computer. The problem auto;natical ly appeared on the
subject's VDU when it arrived. The subject could study the probiem
as long as desired. 'i'he prompt “"Press any key when resdy:"
appeared at the bottom of the subject's VDU,

The subject could review the problem at &ny time by entering
the command “problem.” This command was common to all inverfaces.

When. the subject indicated readiness to begin by pressing a

Key, the experimental phase started. An interaction escreen
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appropriate for the interface in effect appeared on the subject's
VDU along with the prompt "enter command:" at the bottom of the
display. So the "first move"™ was the subject;'s. The subject
entered a command by entering & character string terminated by
(RETURN] .

Wnen a command was oentered, the message "Please wait...”
appeared on the subject’s VDU, The command was transmitted to the
E~computer where the experiménter constructed an appropriate
regponse and then sent the reply back to the S-computer. The
response appeared avtomatically on the subject's VDU and the pre-
vicusly-entered conmand was clesred from the command line. This
process continued until the subject achieved a "satisfactory"
problem solution. A total of three problems was presented.

Throughout the experiment subjects had a pad of paper upon
which to record notes and intermediate results and information.

These notes ere kep: as part of the experiment's data output file,

E{PERIMENTAIL DESIGH

Mzin Apalysis
The interfaces included in this experiment have been generated

by a combinaticn of varicusz factors.. These facturs are search
modes, command set size; jump modae, and backup options. There are
thrce search aodes: koywerd, sequentiail and menu; two conmand set
sizes: large and small; twe levels of jump mode: single/multiple
jump; and two levels of backap: backup-yes/no. A full factorial
get will consist of twenty-four combinations defined hy three
(search modes) x twe (command sets) x two (groups) x two (backup

levels). However, the jump mode and backup facility is not
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applicable to keyword and sequential search modes, therefore, not
all of the twenty-four configurationes are feasible.

The experimental design used in this experiment, which
incorporated all the feasible combinations of the intertface
configuration, comprised of three factors between subjects' design.
These factors are search modes (six levels), command set size (two
levels), groups {two levels). .The six search mode levels were
defined as follows:

M1 = (Key Word Search)
SM2 = (Sequential Search)
SM3 = (Menu Search, Single Jump, Backup-No)

M4 = (Menu Search, Single Junp, Backup-Yes)

SM5 = (Menu Search, Multiple Jump, Backup—-No)

M6 = (Menu Search, Multiple Jump, Backup-Yes)

The command set size was defined as small and large, and group
levels were designated as field dependent (FD) and field
independent (FI). The trzatment combination Formed by two
factors--command set size and search mode--comprised the 12

interfaces used in the Experiment I1 (see Table 2).

Subject Assigqnment

Two groups of seventy-two subjects participated in the
experiment. Seventy-two subjects in group one (FD) were randomly
assigned to twelve interface conditions; assigning six subjects to
each interface. The same procedure was utilized to assign subjects

in group two (FI).
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TARLE 2
Interface Conditions

SEARCH MQDE/JUMP/BACKUP COMMPND SET

1. SM1 (KW) Small
2, SM1 (KwW) Large
3. SM2 (SEQ) Small
4. sM2 (SEQ Large
5. SM3 {MENU)/SINGLE/YES Smail
6. SM3 (MENU)/SINGLE,NO Small
7. SM4 {MENU)/MULTTPLE/YES Small
8. SM4 (MENU)/MULTIPLE/NO , Small
9. SM5 (MENU)/SINGLE/YES Large
10. SM3 (MENU)/SINGLE/NO Large
11. SM6 (MENU)/MULTIPLE/YES Large
12. SM6 (MENU)/MULTIPLE/NO Large
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Rependent Variables

Experiment 2 nonsisted of two phases: training and informe-
tion retrieval (or prchlem solution). For each of the two phaseg—
phase : training, and phase 2: problem solution or information
retrieval-~the following dependent variables were considered.
Training time (TRN), problem solution time (PST), totel time (TT)
for both trainirg and informetion retrieval, number of commands
used Guring training (CI), nunber of commands used during probl
solution (TOIC), number bf ezroxs during training (EZ), and total
number of errors during problem solution/information retrieval
(TOTE). Thus, a total of seven variables have been analyzed in the

present analyses.

DEPENDENT VARIABRLE
DEPENDENT VARIABLE PHACE ANALYSIS LEVEL
Training Time 1 TRN
Problem Solution Time
{Information Retrieval) 2 PST
Total. Nunrber of Commandis

in Training 1 CI
Total Nurber of Commands ‘/

Used During Information .

Retrieval 2 TOIC

Total Nuber of Errors
During Training 1 EX

Total nAunber of Errors
Made During Information
Retrieval 2 T0TE

Total Time (1&2) T
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Bxperimental Design—Sub-Analysis—Herq Mode Qaly

It was pointed out in the preceding sections that the options
such as Jump (multiple/single) and Backup (backup/restart) weie
applicable to menu mode only. Therefore, to assess whether the
options play a role, if any, in Buman Computer Interaction (ECI), %
four factorial batween subjects’ desiyn was used. These factors
consisted of jump modes (two levels; single/multiple), backup (two
levels; backup/restart), comand:set (two levels; small/large) and

groups {two levels; FI/FD).
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REQULYS
MAIN ANALYSIS——EXPERIMENT IX

In this analysis, two miin statistical techniques, Analysis of
Variance and Multiple Comparison with the Best Treatment, were used
for each of these seven variables. Some of thece variables
exhibited hetrogeneity of variance within some cells. In order to
stabilize these variances, analyses based on log transformation
were also conducted. Hoﬁever, the analysis based on transformed
data weie qualitatively identical to that based on the original
data. Therefore, only the results based on original data are

presented in this report.

The analysis of variance results for training time are shown
in Table 3. Since the main hypotheses in this project are the
interaction effects, therefore, only the interactions will be
evaluated in this discussion. All the interactions involving
search modes, command set size, and groups were significant.
However, detailed explanation for interactions involving groups
will be presented here.

First, the three ‘way interaction of group by size by search
mede was significant F(5,120)=2.97 (p=.0146). This interaction is
duc to the fact that field independent subjects conaistently speant
less time while using small command set (size 1) to retrieve target
items, and they epent more time to solve the same problem when
presented with an option of large command set, i.e., function

specific commands (see "able 4). However, this trend was not true
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for field dependent subjects. Field dependent subjecis' target
retrieval time varied depending on the search wode and the option
conbinations, For example, in key word geacch mode they spent more
time when using small command set. and Jess time when veing large
conmand set. When they were present.ed with sequential mode they
spent less time vhile usaing small command set und moxe time when
using large commaid set. Looking &t Menu scarch modes, (SM4 - SME)
when the subjects were presented with the ¢ption of reatart (SM3 &
SM5) their target item retrieval time was less with small comond
set size and more while using large command set size. Howeverx,
when presented with backup option, they spent more time to retrieve
target items with smaldl command set and less time while ucing large
command set.

A highly significant two way interaction ig group by search
mode; F{5,120)=33.0, (p=0GOLl}. The results clearly indicate that
a user's performance depends on the' interface design and his/her
natural mode of processing informaction (Table 5 & 6).

The mean time for FI subjects when dsing KW search mode is
28.25 minutes and 53.36 minutes when usirg sequential search mode,
the subjects took 53.36 minutes on the &verage to solve a probliem.
The reverse was true for field dependent subjects. They showed
strong preference for sequential scarch mode. Iocking at Table 6,
when field depencent subjects were presented with tleir pieferred
sequential mode, they took 24.22 minutes to soive the problem.
However, when presented with non-preferred mode, they nsed 50.59
minutes to solve the problem. These findings clearly reveal that
the design of the interface plays a sionificant role in an

individual's performance during information retrieval task.
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Another significant twe way interaction was group by size
£(1,120)29,78 (p=.0022). Table 7 shows, overall, FI subjects spent
relatively less cvime when using small command set and more time
with the option of large cormmand set. FD subjects, on the other
hand, spent more time when using small comnand set and less time
when using large command set size.

In sumnary, the results reveal that FI subjects showed strong
preference for commend set size which they cculd manipulate or
restructure, e.g., combine commands to reduce the sceps to retrieve
the target item. They showed preference for search modes—KW and
menu with multiple jump and backup, whereas FD subjects preferred
command sets which required the least amount eof restructuring or
manipulation and preferred sequential search mode. These results
are consistent with theoretical framework of psychological
differentiation (Witkin, 1962) that FD subjects are context bound,
t.herefore, are better at tasks which are structured, whereas FI
subjects are flexible, therefore can restructure the tasks as thev

find fit.

Praoblen Solution Time (PST)

The analyeis of variance results for PST are shown in Table
8. The interaction effect of group by search mode was also highly
significant for this variable F(5,120)+~30.84, (p=.0001). FI sub-
jects showed strong preference for search mode types which are
flexible such as KW and their least preferred node was sequential
highly structured mode as shown in Table 5. FI subjects, on the
average took 29 minutes and 40 seconds to retrieve target items to
solve a problem, when presented with KW mode and 1 hour, 4 minutes
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ard 29 seconds while using the sequential search mode.

The sittation was reversed for field dependent subjects in
terms of their s2arch node preference., Again, looking ac Table 6,
we can sec when field dependent subiects were faced with their non—
p.eferred wsde, that is, key word, their performance time was 66
minutes and 54 ceconds, bu% when presented with their preferred
mode, the time they took was only 29 minutes and 10 seconds.

The pattern of these results are identical to the zesults

evidenced in training.

Totai Time (TT)

The analysis of variance results for this variable are shown
in Table 9. Basically, the results are consistent with training
and problem snlution time. Again, the interaction of group by
search mde is significant, F(5,120)=46.46, (p=.0001)., Looking at
Table &, it is clear that FD subjects siowed strong preference for
sagertial noude as it proved to be the st efficient search mode
for them. On the average, the total amount of time spent to solwve
all the problems wus 52 minutes and 50 seconds for their preferred
mode, they spent 117 minvtes and 13 secoends for their nonpreferred
mode. This finding is again consistent with training phase and
problem solution time,

aAnuther significant interaction was command set size bty mode
F(5.120)=3.17, (p=.0102) which is shown in Table 10. Subjects
differentiated in time usxge &3 a function of command set size.
This finding is consistent with training time., The consistsncy of
these results reveal that the performance is significantly

intluenced by a combination of interface design and user's




information processing styie. The three way interaction of group

by size by mode did not prove to be aignificant.

Number of Coumands Deed wurina Training Session (Cl)

The analysis of variance results for the variable Cl1 are shown
in Table 11. For this variable, the three factor interact.ion of
group by size by mode is not significant. However, all two way
interactions are significant. First highly significant twvo way
interaction again is group by search mode F(1,120)=18.27,
(p=.0001). The results shown in Table 12 indicate that FI subjects
on the average used fewer comnands for keyword search mode relative
to sequential search mode, howcver, this command usage trend was
not consistent with FD subjects. They used minimum number of
commands for sequential mode as compared tc keyword and menu mode.

Another significant interaction asscciated with Cl is size by
mode F(5,120)=6.04, (p=.01) and group by search mode. Looking at
Table 12, we can see that field independent subjects used maximum
number of ccmmands for their nonpreferred mode, specifically more
for large command set size than small conmand set size. This tremd
was consistent for all their preferred mode relativaly less for
large command set size than small command cet size, this trend of
using more commands for small command set than large consmand set
was consistent with almost all the search modes, which is basically
the opposite of the pattern ocbserved with field independent parti-
cipants.

Ruber of Commands Used During Problem Solution Phase (XOYC)H
Another dependent variable analyzed is nunber of commands used

during problem solution. The results of analysis of variance are

73




agggsﬁummmwgsm&gaﬂﬁgﬁéhg
(1) FWLL TYIOL ¥0d SIS EONYRINA 30 STSATNV

9G1IT°0 18°T P6£8°8LET s Hs21Syd2®

T010°0 LT°€ L60T°TLIY S He TS

1000°0 gp* 9% L6€0°€8TI9 & Hed1o

T000° C 70°81 6SIS°0ELET S W

Sy9Z°0 92°1 LyZ0°1E€ 1 2 y8vd1o

$299°C 61°0 ¥sZy© 05 1 RIS

1000°0  7ARA] Z0v¥€°8Z0€T X dro

d<ad anyeA d ss 1 2dAL aa 80iN0Y ~

SYHT°99 262291 8008°S.L0Z%1 (X2 Te3AL PSI9110)
TEOH L TR 3008 9/8€° €97 6S06°909T¢ ozl 16313
09ES° VT 78LL°0 1000°0 0£°8T 08L5°0Z8Y §v62° TLBNTT €2 To00M
~ED STOT®S=§ oo BHTEA 3 SIS U BGIOTDS JO W L 301N08

LI ISTRTIeA TRpRGq

REIEIONd STICOW YVANTT TN
S¥s

6 IHvd




SAAOW HNVAS A9 9ZIS A4 dNCHD ¥0d
(iI) TWIL IVG0L ¥0d SMOId NOLINIAZA GIVANVIS NV NVIR
0€° TT 15°6 © 10°9 6€°8 8S" ¥ £6° L2 pas
sz 0L 89°FL 1°LS Zv°9L 81°€S 15° 121 ueaW 4
LL"8T £6°C €L°2T Z0°8 25°8 8y zT pPas
£6°28 6179 £€2°96 TS 0L 18°1S SL°TTT ueay 1
, az1s
9 3 v € 2 1
W
&L
7=dD SVS
3
r~
9L°9 i6°L 89 AREA AN S e Pas
18°9€ 19°6€ [e°zE 68°¥S Ly 61T 6€° 05 " ueam z
£6°6 2887 12X 00" €T 0c* LT 91'9 P3s
ge° oF 99°¥¥ 86° SE 10° L€ aAR N1 11705 Ueoy 1
2218
3 5 v € z 1
W
LL
=D SVS
01 TITNL




[AYARS i3
ey 1O
0£09°SC

¥129°0

SAOW HNVIS NV ‘3ZIS I3S GRVISN00 ‘SdNCHD EAYIONI SHOLNd JHL

(D)) ONINIWVEL ONTWIC (ESN SN0 40 ¥EEWNN 30d SIS IONVINNA 4D SISXTRN

T€86°D
1000°0
T000°0
6000°0
1000°0
0955°0
1000°0

a¢<ad

L168°8
9SH 00y
1000°0

*A*D

a1enbs—q

et

a<ad

tT°0
¥0°9
[XAS:1¢
[AN 4
TL st
St°0
60°9¢t

anteA 4

96°8
onTeA d

62T 1S

8G6€°98¢T
144 SR Y44
856€°88L1
GT96°T¥LL
SC9S° LT

[ 20] 29 314

58 1 3dAL

ST90°6L
v80°LLY
a7enbs uesy

= o= DN NN

&

Re321Syd1S
We321S
Kyd1o

W

az18yd1o
sZ1S

dxo

301008

SLEY°090SC
000S° L8Y¥6
GLE6°TLSST

saienbs Jo ung

RVNEBOCId STIAMOW YVANTIT TVEEND

SVS

T ITTwwry
[ S N

3 ) §
ozt
tZ
4qa

Telqal pslo9110)
0113y

ToLOW

201nos

D

TaTqeTIRA Juspuadad

76




SAMCH HEVIS QW J21IS 13S NVIADO A8 SAnOEd
0 903 SRBId NOLIVIAGQ RIVONVIS ONV NVEIW

3L £6°21 98° 11 v0°S 80°€ Ss°8
£€°9€ £€°6€ L9°8Y €8°LE €€° 22 £€°0€
Ti'e ov'L el 29 SL°S 81°L
£8°¥S 05°05 L9°E¥ 0S°S¥ £€°6¢ 0S° 1€
9 3 ) 3 z T
W
) 7= SVS
6Lt SL°0 L6°€ 98" 1 98° 4T £€8°¢
LT1e L9 £€8°9€ 19°€€ L1°05S 19°82
56°S £°2 08°9 85°8 £9°21 $9°9
LI°TE 06°8¢ €E° 61 00°9Z 0S°¥b LT L1
9 3 ¥ € z 1
W
1= SVS
2T VL

Pis

pP3s

Pas
uesy

*1s

%z1S

77



shown in Table 13. Again, only the interaction effects will he
discussed here. First, in contrast to variable Cl, the three
factor interaction of group by size by search mode was highly
significant F(5,120)=3.85, (p=.0030). The most important
performance pattern among FD subjects was that they consistently
showed efficiency in command usage for sequential search mode (see
Table 14). There does not seem to be much difference between usage
of small cormmand set ani large commend set for menu and KW search
mode among FD subjects.

Another significant interaction revealed was group by mode
F(5,120)=18.3C, (p=.0001). The pattern of results is similar to
what was observed in time variables.

Again, FI and FD subjects showed differential preference for
search mode types. Looking at Table 5, it is clear that field
independent subjects utilized less cummands for KW than sequential
search mode. For example, FI subjects, on the average, used 45.67
commands to solve problem of retrieving all the target items using
KW versus 60 commands when sequential search mode. The search mode
preference was reversed for FD subjects. On the average, they used
95 commands for KW and 23 for sequential mode. Therefore, the
conclusion can be drawn in terms of compatibility between interface
design and the user. If ‘the interface design is compatible with
the user's information processing style, they use less conmands,
and if the interface design in incompatible with the user's
information style, they use more commands. These results again are
consistent with variables involving time.

78



SAMW KNVAS ANV ‘J2IS I35 ONVIWWDO ‘SdNCd HAYIONI SSOLNd dHL

(QI0L) FWIL NOTLYIOS WFISOUd ONTUNG @SN SANVWHOO 20 WIdWON 304 SIINSE JONVINVA 40 SISKTINV

CL3T°8L
£961°81 ESPL°0

0€00°0
ctet e
1008°0
1000°0
$900°0
£500°0
1000°0

4<d

0922 ¥1

"S5W 30038

1000°0
a&3d

G8°¢
(YA ¢
1)1 8
16° Lt
89°L
L0°8
6t°9C

anten 4

LZ°ST
ShTeA J

LV8L"668¢
¥156°2SLT
yIS¥ 9T1S8T
8568°925t8¢
9¢L9° £SST
6905°£€91
9ELT T¥ES

ss 1 &dAy

26L£°C0C
$€CE°680¢E
d3enbs Ueoy

Ky3Z1Sxd1D
Hx92ZTS
Wyd1D

W
aziSyd1d
a21s

dxo

30IN0S

SLEHT6EESE

0005°58¢2¥C
SLEV ¥SOTL

§3TeNDg JO ung

TANAEOONd STIAOW YVANIT TVHENED

S¥S

€1 L

12 AGNE

otl
1 XA
4G

Tel0l, PeIda1I0)
30114

To0oW

201N0S

L FaTaeIes Juepuedad

79



9721S J3S ONVHWCO Xd SIIOW HRIVIS Ad SANCID
QALOL Y04 SHRINOY4 NOLLVIAIG GIVANVIS OGNV NVIW

19°91 ¥i°8 £8°¥1 Se°1¢ 88°¢t 86°T1 s
05° 96 ge 68 0S°¥6 0S° 66 €0t 00°96 L | <
£e°s8 (4481 8L L1 A A (A 80°¢t £6°tl Ps
£8°68 05°68 £€°96 L1°S01 0S°6C £8°¥6 Uesh 1
XIS
9 S 14 £ [4 1
W
AI0L
=) SWS
&
8e° ¢l 98y 68°9 £5°s¢ ¥9° 9t WL Pas
L1°08 00°08 0s°¥8 00°¥11 L9°¢€9 LT°0S - UeelW 4
56°ST 81°6 60°6 95°8 Sb°9 68° 11 pas
L5°98 05°89 £E°E9 00°L9 00°8S L1 6v ueay 1
8215
9 S 14 t [4 T
W
Ji0L
T=ad> SVs

1 VL




SUB-ANALYSIS~~-MFNU MODE ONLY

Rationale:

This analysis was conducted for several reasons.

1. In Experiment 1, the two search modes considered were Key
word and sequential only. In order to check all the pertinent
interface design combinations in the current experiment, menu mode
was included.

2. The options such as backup (yes/ t«estart) jump (multiple
versus single) are applicable only to menu search mode and the
effect of these combinations were not determined in the main
analysis.

3. Menu search mode is used in a wide range of database
search, it was felt necessary to check if FI and FD users show any

different preferential treatment for menu mode with or without
options.
Sub-Analysis Results

This sub-analyses is based on a four factor between subject
experimental model. The dependent variables are again Training
time (TRN), Problem solution time (PS1), _/Total time {TT), Cl (Total

number of commands used during .3ining), TOTIC (Total number of

commands used during problem solution).
As indicated in the main analysis, only the interaction effect
involving groups will be considered. The results of the analysis

of variance are shown in Table 15.

The most important finding from interface design point of view
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is a highly significant three way interaction involving group by
size by backup, F(1,80)=21.94, (p=.0001). PI subjects preférted
the option conbinations of small comwmand set and backup. in cther
words they spend less time to solve the problem relative to the
option of large command set and backup (see Table 16). Further-
more, the worst performance for FI subjects was when the option
combination was small command set and restart. The rationale being
that this combination is relatively structured {(within menu mode)
and does not have much room for manipualation, therefore, is not
compatible with Fi suvjects mode of processing information. Field
dependent subjects' performance was best when the option combina-
tion was backup and large command set. Louvking at Table 16 again,
comparing backup and restart, FD subjects showed strong preference
for restart option.

Another three way interaction involving group by size by jump
was also significant, F(1,80)=4.41 (p=.0390). When the option of
jump (single/multiple) was combined with command set size
(small/large), the FI subjects spent less time with single jump and
large command set and more time with single jump and small command
set. FD subjects showed preference for large command set and
single jump. They spent less time to retrieve the target items to
solve the praoblem using this combination., ¥urthermore, preference
was shown for multiple jump and large command sct compared to
multiple jump and small command set (See Table 17).

Another highly two way significant interaction was group by
command set size, F(1,80)=15.79, (p=.0002). The results indicate
that FI and FD subjects showed differential preference for

small/large command set size. FD subjects spend less time to

a3
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cetrieve items tn solve problams when utilizing large commend set
and they spend more time when usinyg simall command set. The
oppusite was true for FI subjects. They spent less time when given
the optinn of small comnand set (See Table 18). The rationale for
the results is consistent with the hypothesis of FD subjects being
context bouné. FD subjects preferred the command set which
r2quired least amount of restructuring and FI subjects portrayed
preference for the small comnar;d set size because they could
restructure it.

Another two factor significant interaction is group by jump
F(1,80)=9.64, (p=.0026). FD subjects showed preference for single
jump whereas FI subjects pi:eferred miltiple jump option (Table 19).

Problem Solutjon Time (PST)
Second variable urder investigation was PST. The results of

the analysis of variance are shown in Table 20. Only two
interactions involving groups were signiricant. First significant
interaction was groups by command set size by jump, F(1,80)=5.80
(p=.0174), FI subjects preferred the option combination of small
command set with single jump, whereas FD subijects prelerred the
option combination of large command set and single jump (See Table
21). These results are consistent with m variable.

Another sigmificaht interaction is group by backup,
F(1,80)=5.80, (p=.0184), indicating that field independent and
field dependent subjects differed as a function of backup versus
restart function. ILooking at Table 22, PI subjects used less time
with backup option and field dependent subjects spent less time
when presented with the option of restart. These results are again



retrieve jitems to solve problems when utilizing large command set
and they spend more time when using small command set. The
opposite was true for FI subjects. They spent less time when given
the option of small command set (See Table 18). The rationale for
the results is consistent with the hypothesis of FD subjects being
context bound. FD subjects preferred_the command set which
required least amount of restructuring and PI subjects portrayed
preference for the small conm\ar;d set size because they could
restructure it.

Ancther two factor significant interaction is group by jump
F(1,80)=9.64, (p=.0026). FD subjects showed preference for single
jump whereas FI subjects pieferred multiple junmp option (Table 19).

Problen Solution Time (PST)

Second variable under investigation was PST. The results of
the analysis of variance are shown in Table 20. Only two
interactions involving groups were siynificant. Pirst significant
interaction was groups by command set size by jump, F(1,80)=5.80
(p=.0174), FI subjects preferred the opticn combination of small
coumand set with single jump, where;3 FD subjects preferred the
option combination of large coummard set and single jump (See Table
21). These results are consistent with 'I'RN variable.

Another significaht interaction is group by backup,
F(1,80)=5.80, (p=.0184), indicating that field independent and
field dependent subjects differed as a function of backup versus
restart function. Looking at Table 22, FI subjects used less time
with backup option and field dependent subjects gpent less time
when presented with the option of restart. These results are again
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spent almost equal amount. of time with large and small command set,
wvhereas FD subjects spent significantly less time using large
command set compared to small command set. Under the restart
option, both the FI and FD subjects used egually more time with
large command set as compared to small command set. Overall, PI
subjects spent more time when option combination was large command
set and restart and FD pubjects spent significantly large amounts
of time when the option conzbinai:ion was small command set and
backup, indicating the consistency with the theoretical implica-
tions of psychological differentiation (Witkin, 1962) and its
application to information retrieval tasks.

The significant two factor interaction shown in Table 23 is
group by size F(1,80)=5.01, (p=.0280). The results indicate that
the FI subjects spent relatively less time while using small com-
mand set as compared to large command set to retrieve all target
items to solve the problem. The reverse was true with FD subjects,
they spend less time when using large command set and more time
while using large conmand set. These results are consistent with

the variables TRN and PST discussed in preceding sections.

The results of the analyses of va(riance for C1 are shown in
Table 26. The significan‘i: interactions shown in Table 26 are size
by jump by backup F(1,80)=9.44, (p=.002), group by ccmmand set size
F(1,80)=13.69, (p=.0004) and jump by command size F(1,80)=27.92,
(p=.0001). Bowever, only the two factor interaction of group by
size will be discussed here. .

First, the group by size interaction has been consistently

96




XRO 3006 ONEW—INOWE A9 dWNC X6 FZIS 195 QIVWWDD A9 dnoad
(1) SHUINIVML ONINNG GISN SONVIWOO 30 d39WIH FHI Y04 STINSA IONVINYA 40 SISKTUNY

z3£8°0 ¥0°0 8EYE-T T dngyursaz15.d19
6200°0 L A 8EVE° L2S I dngauifya2 1S
1 204 A1) 2s°0 $092° 67 |4 dnguuirydan
8565°0 82°0 i1 22 1 dngyup
G96L°D 190 ¥09L° € T  dnggazisy,dio
L0¥S°0 3£°0 8€60° 12 T drgse2Ts
16810 GL°1 ¥010°86 1 drgydao
€CTIL O ¥I°0 8€6S° L 1 drd
ZZ6€£°0 ¥.°0 8EPE"TY 1 U932 1Sxd15
1000°6 z6°LZ 8€60°09ST 1 W2 TS
(3 7AN1] GE' T ¥09Z°SL 1 upydin
05LL°0 80°0 8C6G° ¥ T wp
¥000°0 89° <Y #010°G9L T 8ZTSyd1S
1828 &d1) S5°Z BE6S°ZHT T 9ZT ~
1000°0 rAALI7A #0SL°9TL9 T dis o
aKid anTeA d ss 1 adAL Ja acInos
8812° 9¢ ShLv L £90b°08Y¥1 c6 Tej0], p93o9110)
waR 1D 9SW 300Y 8896° GS 000S° 69F¥ 08 10113
Ti£9°0Z £169°0 1000°0 G6' TT 8€6£°L99 £906° 01001 ST TOPOW
*A°D atenbs-y d<ad anTep Jd atenbs ueay selenbg JO ung 3a 301N0S

PNCIORd STIAW AVINIT TRIEANIDD

97 THvVL




significant for all the variables evaluated thus far. The results
clearly indicate FI subjects use less commands when using small
command sef-—specialized func.ion commands and FD subjects use more
coimands when using large command set—function specific commands.

These results are consistent with prior findings of time variables.

umber. of Commands Used During Problem Solution Phase (TOIQ)
Another dependent variable evaluated was TOIC. The results of

the analysis are shown in Table 27.

First three fector significant interaction is group by size by
junp, P(1,80)=4.09 (p=.0021). 7able 28 shows that FI subjects used
less commands when the option combination was small command set and
single jump versus large command set and single jump., FD subjects
used less commands when the option combination was large command
set and single jump, and they used significantly more commands when
the option conbination was small commancd set and single jump. When
we look at the result using option combination of miltiple jump and
command set size, FI subjects used less commands when the option
combination was large command set compared to the option combi-
nation of small command set and multiple jump. FD subjects did not
differ significantly between the option combination of multiple
jurp and small command set and nultiple jump and large command set.

Anothrer significant three factor interaction is group by
backup by size F(1,80)=5.02, (p=.0278). Looking at Table 29, FI
subjects used less commands when the option combination was small
command set and backup compared to option combination of large

command set and backup., FD subject did not show much difference in
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terms of usage of commands between option combinstion of backup and
small command set versus backup and large command set. Using
option combinations of restart and command set size, the FI sub-
jects used significantly less commands when the option combination
was restart anc small command zet, relatively they used
significantly more commands when the option was restart and large
command set. FD subjects did not ditfer significantly between the
option combination of restart and small command set versus cestart
and large command set. Comparing the performance pattern of FI and
FD, using Table 29, we can see that FI subjects used less commands
when option combination was small command set and restart and
relatively more commands when the option conbination was large
command set and restart. FD subjects showed significant difference
in command usage under the option combination of backup and small
camand set and backup and large commard set.

A highly significant two factor interaction involving groups
is, group by size, F(1,80)=9.30 (p=.0036). The results again show
FI subjects preference for small command set size and FD subjects
preference for large command set. The FI subjects consistently
used less commands when using small commard set and more when using
large command set whereas FD subjects used more commands for small
command set and relatively less commands for large command set.

In conclusion, FD subjects used single function command (large
command set) more frequently than FI subjects. It is clear that FD
subjects prefer highly structured approach, specific function com-
mands, and FI subjects prefer highly flexible appreach, in which
they will have more context manipulation and control. 1In other

words, they prefer the situations where they can give their own
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structure. Small command set and backup was a consistent
preference of FI subjects, whereas, FD subjects showed overall
preference for restart options, where there is least amount of

restructuring and basically no manipulation at all.

RS-MCE-MILTIPIE CUMPARISON METHODOLOGY

Multiple Comparison Methodplogy, designated as RS~-MCB is a
software package for Ranking, Selection, and Multiple Comparison
with the Best recently developed by J.L. Shu (1986). This work is
based on his theoretical wurk (1984b, 1981) which is closely
related to the Mulciple Decision Theory of Ranking and Selection
(Bechofer 1954, Gupta 1956, 1965). The purpose of this procedure
is to compare three or more treatments. Since one of the main
interests of this project was to find what are the best matches of
user/ihterface, it was feasible to utilize this newly developed
technique for these data. The results of analyses revealed that
the best (in terms of usage of less time and commands) interface
match for FD user is sequential. Whereas for FI subjects, the best
match interfaces are Keyword as well as Menu with backup and
multiple jump. The non-preferred search mode for FI is sequential
and for FD it proved to be the Keyword. These results are

consistent with analyses of variance results.
SUMMARY AND CCNCLUSIONS

The first experiment prcvided some important support for the
basic hypotheses that people's efficiency in using computer systems
depends on user cognitive characteristics and design features of

human computer interface. However, several questions were raised
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from the results of Experiment I. The first and perhaps the most
important concerns the underlying mechanisms for group effects—wWhy
dia FI users prefer to use interface features differently than FD
users? Another question raised was the extent to which FD users
prefer small command set involving iore generalized commands and FI
prefer large command set consisting of more specialized command

+

set.

Experiment II was designed to test and validate the major
implication of Experiment I--Do the cognitive characteristics
distinguishing FD and FI users significantly interact with inter-
face design features?

The results of Sxperiment II clearly demonstrated that sub-
ject's usage of interface design features significantly interact
with his/her fundamental cognitive characteristice--cognitive
style. One of the consistent findings was group by search mode.
The results clearly revealed that if the interface being used is
conpatible with his/her information processing style, then it
affects the performance positively. 1In contrast, if the interface
design is incompatible with user 's processing style, then his
performance deteriorates. FD subjects consistently showed
preference for sequential mode. From‘within menu modes, they
preferred the option co‘mb'ination of restart and single jump.
Looking at these results, it is clear that FD subject's preference
is for search modes involving the least amount of restructuring.
For example, if they want to retrieve a target item from the data-
bace and if there is a choice between backup or restart, the FD

subjects prefer the restart option indicating their tendency of
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being context bound. Similar trend is seen in jump option. FD, in
gzneral, prefer single jump relative to multiple jump. These
results clearly indicate that FD subject perception of datsvase is
more of linear format type.

Another sigaiticant finding of Experiment II pertains to field
independent subjects. They showed strong preference for search
modes types which are flexible w:'gthcut any imposad structure such
as Keyword. From within Menu inodes, FI preferred options of backup
and multiple jump. All these results are consistent with Witkins
theory of Psychological differentiation, that is, field dependent
subjects show a tendency of clinging to the context and field
independent subjects are ccntext free. Therefore, FI prefer tasks
involving the least amount of structure.

What is most significant and not revealed in thLe problem
solving literature thus far, is that when FI subjects are presentud
with a highly structured task, their flexible nature does not
switch over and adapt to the new situation. In fact, due to the
inconsistency of this task witb their cognitive style, their
performance deteriorates. These results inply that the FI indivi-
duals' processing modes are fixed even though they are flexible but
when presented with an incoempatible situation, their performance
suffers.

Now the a}nswer to the question of why the preference for
different interface features. The following answer seems to be
plausible. In the Keyword mode, subjects are presented with a
relatively unstructured database view. The structure or the
organization which users perceive is the one which they themselves

impose. This structure, in turn, gives rise to their choices of
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specific keyword used while searching for items in the database,

This structure is generated by the user. Thieg complex database

structure seems to be comfortable for FI subjects who are able to

identify search paths to information items embedded in a complex
structure.

In contrast, the seguential search mode, preferred by FD
subjects, presents highly structured, straight forward database
view, i.e., a simple linear ordering. Perhaps the preference
exhibited by FD users reflects their preference for less complex
database views.

One of the main gquestions raised in the initial stages of this
project--does individual difference dimension affect user's
information retrieval performance, seems toc have an affirmative
answer, These results clearly reveal that Human~Computer Interface
desig) can be optimized to individual differen“ces in cognitive
style among system operators. The results repeatedly showed that
properly matching interface design characteristics can

significantly enhance the task performance of human operator.
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APPENDIX A

Virtual Interface Syntem
(VLS)
Section 1

1. Overall System Description

The program VIS Ver 3.3 is a complete and flexible software
system vhich can be used to simulate a wide variety of computer-
database user-interface designs. This system can be used for basic
experimentation as well as an aid in the design and implementation
of actual interface systems.

Basically, VIS 3.3 provides a system whereby a person (e.g.,
an experimenter) sits at the center of an information-collection
network, From the center of this network, the person can access
arnd communicate with a variety of information sources such as other
camputers and remote databases.

In particular, the experimenter can commnicate with another
person, the subject, located at a second computer - the "S-
computer.” The main, central computer at which the experimenter
works is the "E-computer.”

Since the experimenter can contrcl the form and content of all
information presented to the subject on the S-computer display, and
can also interpret and process all information entered by the
subject into the S-computer, it is possible for the experimenter to
make the S—computer mimic any desired database user-interface. The
overall system can best be understood by examining the block
diagram shown in Figure 1.

1.1 Software Components

The software for this system consists of four basic parts.
These are:

EXP2E ~ This is the primary control program vhich resides in
the E-computer. This program controls the overall flow of
information in the system, records experimental data, and most
importantly, provides many convenient features that make it
easy and quick to format data in a manner consistent with the
user-interface being simulated. This includes the ability to
create and properly format menus, lists, error messages, etc.

EXP2E consists of four binary program modules, EXP2E, EXP2EB,
EXP2EC, and FILESEARCH. Note that EXP2E (or EXP2E.DEMO) is
listed as an Applesoft ("A") file when listed. This is
because this module consists of a single Applesoft line which

jumps to a binary program segment.

EXP2S - This is the control program that resides in the S~
computer. EXP2S handles many communication functiong,
controls the general display formatting of S-computer
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displays, and is used to make the flow of the simulation
faster by locally handling many tasks {e.g., presentation of
"static" screens).

SUPPOKT PROGRAMS: A large number of smaller, support programe
have been developed for use with this system. These programs
provide such functions as downloading EXP2S from the E-
computer into the S-computer. The primary components of this
program collection are SSC-SETUP, and PROG TRANS LGO (an exec
file), PSEWDO-LDB, PSEUWDO-MEM-FILES, PSEUDO DISK, FILESEARCH,
SETUP (another exec file) and RUN~TIME-PARMS. The functions
of these support programs and files are explained in detail in
the Appendices.

LOCAL DATABASE FILES - VIS 3.3 provides access to a large set
of ready-made responsa2s that can be sent to the S-computer.
Utilizing ready-made response files saves the experimenter
from entering, in a time consuming, manual fashion, many
replies to the S-computer. Response files are provided for
PROBLEMS, ERROR MESSAGES, HELP SCREENS, common short phrases
[MEMory) Files], and various common ANSWERS, that are
frequently sent to the S—computer. In addition, VIS 3.3
allows the experimenter to access one or more cptional, on-
line, local databases. The primary on-line database is stored
in a 128K "RAM Disk" disk drive emlator to provide ultra-fast
data search and retrieval,

1.2 BHardware Requirements
The overall system requires the following hardware:

S-computer: an APPLE II+ computer with at least 48K memory; a
Videx 80-column display card {equipped with reverse video option)
in slot 3; a software-controlled switch (i.e., the Videx
"Softswitch") for switching between 40- and 80-column display
screens; an Apple "Super Serial®™ RS-232 communication can in slot
2. A 5 1/4™ Floppy disk drive with controller card in slot 6.
This disk drive subsystem must be compatible with Apple DOS 3.3.

E-computer:; An APPLE II+ computer with at least 64K memory; a
Videx 80-coiumn card (equipped with reverse-videc option) in slot
3; A Vide:. "Softswitch" device for video-screen switching: An
Apple "Super Serial"™ RS-232 communication card in slot 2; at least
one disk drive with the disk controller card in slot 6; a Mountain
Hardware, Inc., "Thunderclock"™ in slot 7. To support remote data-
base/computer features, a modem card nust be provided in slot 4. A
Hayes "Micromodem II" is recommended.

In addition, VIS 3.3 requires a 128K RAM memory card in slot
0. This card must be compatible witl Saturn Systems software
designed for their 128K card.
1.2.1 S- and E-Computer Interconnection

The S- and E-computers are linked via an RS-232 Serial
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Communication line between the SSCs in each computer. The 88Cs
should each be set to the “terminal® mode by properly configuring
the onbvard switches and jumper block. The baud rate of the 8-
computer SSC should be initially set to 300b. (EXP2E software will
control the E-computer SSC baud rate as well as subsequent settirgs
of the S-computer SSC.)

2. Starting the System

The following procedure can be used to load and start the
system.

1. Put a VIS 3.3 PRE-SETUP disk into drive 1 at the E-computer
and "boot" it. The PRE-SETUP disk =hould contain the

following files:

HELLO

PSEUDO DISK
PSEUDO . NRM
PSEUDO . PARMMS

These files are used to prepare the system so that it can
store information on the 128K RAM card in slot 0 of the E~
computer. This is done by making patches to the DOS thac is
installed when the PRE-SETUP disk is booted. Note that the
DOS that is installed is NOT the normal DOS 3.3.

The following files may also be included on the PRE-SETUP disk
although they are optional:

~ EXP2S

~ IDB.SEQ

~ MAKELDB

- INSTRUCTIONS (text files of user instructions)

2. When the PRE-SETUP disk boots, respond to the prompt by
pressing the space-bar to RUN the PSEUDO DISK program,

When the PSEUDO DISK program begins, select option3 (INSTALL
PSEUDO DISK). (See the Appendix section on the PSEUD(O DISK
program for an explanation of what all the options do.j

3. After the FSEUDO DISK has been installed, remove the PRE~
$BETUP disk and put in the SETUP disk in Drive 1 of the E-
computer.

The SETUP disk must coatain the following files:

-~ HELLO

SETUP
RUN.TIME.PARMS
PSEUDO-1DB
FSEUDO-MEM-FILES
PSEUDO~1DB

DB
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- EXP2EB

~= EXP2EC

~ ALL M(emory) files (e.g., M1, M2, etc.)

~ AIL HELP files (e.g., HELP.1l, HELP.2, etc.)

~ ALL PRORLEM files (e.g., PROBl.1, PROBl.2, etc.)

All of these files are REQUIRED to setup VIS 3.3.
Setup all necessary files by typing:
EXEC SETUP (return)

When everything is setup and ready, the computer will display
the message: :

SETUP 1S CQMPLETE. INSERT PROGRAM DISK AND RUN EXP2E

(NOTE: This process takes about 7 minutes. You ghould see
the database being lvoaded into the pseudo disk during the
first part ot the process.) ‘

4. Now load EXPZS into the S-computer. Put the disk
containing EXP2S (this is probably the PRE~-SETUP disk) into
the S~computer drive and boot the system (e.g., turn on the
power). Then type:

RUN EXP2ZS

The message "PLEASE WAIT..." should appear on the S-computer
display. This means the C-computer is waiting for commands
from the E-computer. Setup at the S—computer is complete.

5. Now run either EXP2E. Put the RUN-TIME disk in the E-
computer drive 1. This disk must contain the following files:

- HELLO
- EXP2E
- ALL ANSWER files (e.g., ANSWER.l, ANSWER.2, etc.)

Since all available space is needed on a RUN TIME disk for
data storage, a new RUN TIME disk oopy should be prepared for
each subject.

RUN EXP2E (return)

The experiment should begin. Continue by answering the
prompts presented on the E-computer display. (Remerber that
the program EXP2S in the S-corputer should be running at this

point.)
3. Restarting the System After It Has Been Setup

After the system has initially been set up, it is not neces-
sary to repeat all the steps described above. 1In particular, it is
NOT necessary to reload files into the pseudo disk. Files remain in
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the psendo disk until the E-computer is turned off. When the
pseudo disk is active, it functions just like another disk drive,
To see if files are still ioaded into the pseudo disk, catalog it
as follows:

CATALOG 85 {return)

After cataloging remember to go back to the main disk in slot
€. Tnis can be done by typing:

CATALOG S6 (return)
Note that the slot designations ARE NECESSARY.
1f files are still present, tl:ren it is only necessary to type:
- RN EXP2E
4. Using the System

This section describes how to actually use the system to run
an experiment.

4.1 Using EXP2E at the E-computer.
4.1.1 1Initial Parameters

Begin by answering the initialization questions presented on
the E-computer screen. The acceptable responses to each prompt are
shown with each question. The proper responses depend upon the
particular experimental conditions and user-interface to be simu-
lated.

4.1.1.1 Some, All, or No Data

This prompt lets the experimenter determine how much data will
be collected as the programs run., The "ALL® option means that all
data events and the conplete contents of ALL messages and displays
presented on the S—computer are recorded. This mude requires a lot
of data-storage space on the RUN-TIME disk.

The "SOME" option records only data events (e.g., the commands
icsued by either the subject of experimenter). This saves a lot of
disk storage space ancl makes the programs run faster. This is the
RECOMMENDED operating mode.

The "NO" option inhibits data recording. This is used for
pilot testing or other situations in which it is not necessary to
keep data from an experimental session,

4.1.1.2 Entering HELP-Message Screens
The program will now ask the experimenter to enter the HELP

screen that will be presented when the subject the HELP command at
the S-computer. Note that this screen will depend very much upon
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what interface is being simuilated.

The HELP screen that is entered will be basically the same one
that is shown to the subject when help is requested. HOWEVER,
since some commands will be common to every user-interface, S-
computer will automatically put the following lines at the top of
every help screen.,

CaMMANDS
NEW PROBLEM -~ GET A NEW PROBLEM
PPOBLFEM ~ SHOW CURRENT PROEBLEM
HELP OR ? = SHOW LIST OF COMMANDS
DQNE = INDICATE PROBLEM DONE

Remenber, the HELP screen is always presented on the 40-column
display, so the lines of the HELP screen should be less than 40-
colums. To make it easier to see what the screen will look like,
EXP2E draws a vertical line on the screen at colum 40. If a HELP
screen isg manually entered, make sure the lines do not cross this
boundary.

HELP screens can be entered automatically or manually:
4.1.1.21 Automatic HELP-Screen Entry

Ready-made HELP screens may be prepared in advance and stored
on the RUN-TIME disk as text files. To access and use a ready-made
HEP file, just enter the filename (followed by retumn).

NOTE: HELP files are stored on disk using names that begin
with "HELP." (e.g., BELP.,1, HELP.2, etc.). It is only necessary to
enter the LAST part of the HELP filename (e.g., entering "1" will
access and load helpfile "HELP.1").

4.1.1.22 Manual HELP-Screen Entry

First, just press RETURN to specify manual entry. Then, type
in the desired HELP lines (remember to watch to 40-column boundary
linel . To end entry of the HELP screen, press "*" (no return is
needec) . :

FELP screens may have embedded carriage returns, However,
only .« MAXIMUM of 17 lines should be entered so the entire HELP
screer (along with the standard HELP lines described above) will
fit or the 40-colum x 24 line display.

P ELP-SCREENS MUST BE ENTERED IN UPPER-CASE ONLY. L(AER~CASE
LEITEI S ARE NOT ALLOWED IN HELP-SCREENS,

4.1.1.2.3 Accepting, Correcting or Re-entering the HELP-Screen
Jf HELP-screen is OK, press "Y" to next question on screen,

I1f HEJ P screen is not OK press any other key to re-enter the HEL
displiy. After the HELP screen is accepted, it will automatically
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be sent to the S—computer along with all other experiment
parameters. The E~computer should display:

IOADING PARAMETERS INTO S~COMPUTER
PLEASE WAIT -

When all parameters are loaded, the E-computer will display:

S-computer is Ready
Press any key to continue

At this point all parameters have been loaded into the S~
corputer and the S—computer should be waiting to begin the experi-
ment. The S-computer should be in the 80-column reverse video=~
mode. A "?" should be displayed in the upper left corner of the S~
computer display.

Also, the E-computer is ready to begin. At this peint, make
sure the subject is ready. Read the instructions to the subject
etc., and when ready, start the experiment process as described
below:

4.1.2 Beginning the Actual Experiment Session

When ready to actually start, press any key as instructed on
the E-computer display. This will activate the OCM level described
below.

4,1.2.1 Commnications Channel Menu (CCM)

The CCM is the "top level" of the EXP2E program. From the CCM
the experimenter can choose to commnicate with a variety of infor-
mat:ion channels and sources.

Most channels should be self-explanatory and so only a short
description of each channel's function will be given.

4‘1.2‘1‘1 DOS 3.3

"DOS 3.3" is the path out from VIS 3.3 and should only be used
at the END of the experiment session. (Note that VIS 3.3 actually
uses DAVID DOS - a modified version of DOS 3.3.)

4.1.2.1.2 REMOTE DATABASE

This option allows the experimenter to communicate with a
remote database connected to the E-computer via a modem. The
remote database connecticn must be established BEFORE running
EXP2E. The link must be functioning before attemptina to use this
proce:s or the program will hang up, waiting for a reply from the
remote computer. The messages sent and received do not affect any
intereéctions between the S- and E-computers.
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4.1.21.3 University Computers

This option is intended for use when some local university
computer is connected, via the modem, to the E-computer. This
option is basically similar to the "Remote Latabase” option but is
intended to support rore extensive interactions, such as transfer-
ring data from the E-computer for analysis. Kote that this option
and the "Remote Database” option cannot be used at the same tinme
since only one modem is available on the E~computer.

4.1.2.1.4 Experimenter's Program

This option is designed to allow a special tenporary exit from
EXP2E to any special subroutines in the E-computer which may be
written for customized future versions of VIS 3.3. Re-entry to
EXP2E from such a subroutine should be via a jump to location $1100
where the code for EXP2E begins.

4.1.2.1.5 Subject's Console

Normally, the experimenter will wish to commnicate with the
S~computer. This can be accomplished by choosing channel "s®.

4.1.2.2 The SCOMP Menu lLevel

Selecting channel S moves the experimenter to the "SCOMP"
commnications level. Af this level, there are several options for
communicating with the S~computer. These options are explained
below: .

4.1.2.2.1 Other Communications With Subject

This option allows the experimenter to send a single message
to the S--computer. The person at the S-computer then can send a
single reply. This option is used mainly for testing the communi-
cation between the S- and E-computers. This communication option
is outside the flow of the main experiment-control process and so
should not be used when an experimental session is in progress.

Note: Messages sent back and forth must be LESS THAN 256
characters long.

THESE MESSAGES MUST BRE ENTERED IN UPPER-CASE ONLY. LOWER-CASE
LETTERS ARE NOT ALLOWED SINCE THEY WILL BE DISPLAYED ON THE 8-
COMPINER'S 40 COLUMN SCREEN,
4.1.2.2.2 Local A

This option is reversed for future versions of the program and
have no effect in the current Ver 33.

4.).2.2.3 Retum ton Main Communications Console

This option allows the experimenter to go back to the CCM
level. For exanple, during the course of the experiment, the
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experimenter might wish to access the remote database. This can be
done ty selecting option 6, then selecting the Remote Database
optior. on the CCM menu, and then finally returning from the CCM
menu to the SCOMP level.

4.1.2.2.4 leaving the Program

This option a2llows the experimenter t¢ leave the program when
tlLe experiment session is over. To exit from the system, go back
tc the CCM level and then exit by choosing the DG 3.3 optiun.

4.1.2.2.5 Begin Experiment Session

This option should be chosen to start an experiment session.
The main purpose of this option is to initialize the datafiles used
in the eyveriment.

4.1.2.2.6 Send New Problem to Subject

This option can be selected to send a new problem to the
subject. As with the HELP-screen, problems cai be entered either
manual ly or automatically.

4.1.2.2.6.1 Automatic Problem Entry

Rerady-made files may be stored as text files on disk 1. These
files all have names that begin with "PROB1.". When requesting one
of these problem files, it is not necessary to enter the first part
of the problem f£ile name. For example, to access probiem
*PROBL.1%, just enter "1" (followed by returnm).

4.0..2.2.6.2 Manual Problem Entry

Piroblems may also be entered manually. Remenber that problemns
are presented on the 40-column screen. Therefore problem lines
should be less than 40 colums wide.

To make it easier to properly enter a problem, a vertical line
is drawn on the display at colurn 40. Do not go over this boundary
when mianually entering a problem.

Waen entering a problem, you can use the backspace ke¢y Lo
correct typing errors.

To terminate manual problem entry press "** (no return is
needed; .

NYE: The TOTAL number of charactere in a PROBLEM screen must
be LES3S THAN 256.

UE ONLY UPPER-CASE WHEN ENTERING PROBLEMS., LOWER-CASE
LETTERS ARE NOT ALLOWED,
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4.1.2.2.6.3 Accepting, Correcting, or Re-entering a Problem

After a problem has been entered, type *¥" to accept it and
send it to the S—computer. Pressing any other key will restart the
problem-entry process. .

4.1.2.2.6.4 Continuing After Sending a New Problem

Chce the problem is received at the S-computer, it will auto-
matically appear on the S-conputer 40-column screen. The E-
cemputer will wait until the subject has read the problem and
pressed a key indicating that s/he is ready to continue. When this
key-press is made, the main fiow of the proyram will antomatically
continue.

After the new problem has been sent, the program will return
to the SCOMP menu. The experimenter should now select opticn 7 (CR
1OOP) and proceed with the experiment,

4.1.2.2.7 Command/Resporse Sequence

This option causes the program to enter the Command/Response
Seguence Loop. This is the heart of the experiment process. It is
in this louvp that the subject enters commands to the "virtual
dotabase,™ the experimenter receives these commands, processes
trtem, and then enters a response which is sent back to the s~
ccmputer. This back and forth command-response loop continues
until the experimenter decides to terminate the process.

The experimenter may terminate the process for several
reasons. For example, (and most commonly), the subject finishes
(i.e., solves) a problem and the experimenter terminates the CR
lcop so that a new problem can be sent to the subject.

Thus, in the CR loop, the experimenter must receive and moni-
tor commands entered by the subject and must then enter, format and
send responses back. The program provides many features to make
this task easier and faster.

When the CR loop begins, the E-conputer waits for the subject
to enter a ccrmand. (Remenmber, the subject has already received a
problem,)

4.1.2,2.7.1 Responding to Commands from S~Computer

When a command is received from the S—computer it is displayed
on the experimenter's screen. The experimenter must now decide how
to respond to the command.

The response to be made will depend upon the type of interface
being simulated, os well as the specific comand. Several options
ar2 available for responding, as described below:

-IGNORE: Tle experimenter may wish to "ignore" the command
aw simply wait for the next command without doing anything.

116




A-11

For example, if the subject has requested to see the "help®
screen by entering the "HELP" command, there is no need for
the experimenter to do anything - the “help" screen is
automatically presented by the S-computer., Thus the
experimenter would simply “ignore® this oammd and continue
to wait for the next command.

NOTE: Even though the experimanter "ignores" a command, all
pertinent data concerning the conmand is still automatically
recorded. So "ignoring®™ a command does NOT mean that data
conzerning this command is lost.

Another command that should be ignored is "FROBLEM", since
this is also handled automatically by the S-computer.

USE "IGNORE® ONLY FOR "HELP" AND "PROBLEM" COMMANDS. Using
IGNORE with any other command will cause the system to hang-

up.

~LEAVE CRLOOP; RETURN TO SCOMP MENU: The experimenter may
terminate the CRLOOP interaction directly at this point and
return to the SCOMP menu. This would be done, for example, if
the subject indicated that they had "solved" the problem upon
which they were working. The experimenter could then go to
the SCOMP level to serxl a new problem or to end the experimen-
tal session. To leave the CRLOOP, enter CONTROL~X (followed
by return). MNOTE: This exit option is NOT shown in the
choice~menu at the bottom of the screen -~ however, it is
available,

-SELECT A READY-MADE RESPONSE FROM DISK: Depending upon the
interface being simulated, the experimenter may have stored
some common respoiises as text files on disk 1. Each such text
file is stored on disk 1 with a name beginning with “ANSWER.".
To access a disk answer file, only the second half of the name
need be entered. For exzmple, to access "ANSWER.1", the
experimenter just enters "1" (followed by zetum).

~-SELECT A READY-MADE RESPONSE FROM MEMORY: As an alternative
to retrieving ready-made responses rfrom a disk, the experimen-
ter may retrieve ready-made responses which have bheen stored
ahead of time in memory. This is advantageous since
retrieving responsee from memory is much faster than
retrieving them from disk. It is recommended that as many
short, common responses as possible be stored in memory for
easy access. The program allows storage of 50 such ready~made
answeis,

To use a ready made answer from memory, enter “.n" where *nn"
represents the code number of the desired memory £ila. For
example, to use memory file Mi, enter “.1 (retum)®.

Ready-made rcsponses are loaded from the RAM DISK when the

program starts. Memory files are permanently stored on the
SETUP DISK as text files with filenames of the forms M1, M2,
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2- /399/

Note, however, that cnly ONE ANSWER file can be specified in a
single command.

*k* Ajtomatic Lines from On-Line Databsase, Ttens are stored
as separate records in an optional random-access database file
on the 128K RAM card "pseudo disk.” Single records or a range
of records may be accessed and automatically added to the
marual response-line list. To specify retrieval of records
from the database, use the following commend format (NOTE:
commands MUST be terminated with a /%)

1- /18,56,17,25-30,309/
Where "1-* is the line number, not part of the conmand.

The command is interpreted as follows: First get item 18,
then item, 56, then 17, then retrieve the RANGE of records 25-
30 {i.e., retrieve records 25, 26, 27, 28, 29, and 30), then
finally retrieve record 109. Each record is presented on a
separate line, Thus, with on¢ command, the experimenter has
qgenerated a list of TEN items. Notice that each item or range
of items must be separated by commas.

*** Retrieving Ready-Made Line frcm Memory. Any of the pre-
viously stored memory items may be automatically zdded to a
line. For example to use memory item 1 on line 5, the experi-
menter would enter:

5-/.1/

Notice that memory items are indicated with the ®.". (Remem-
ber that. ANSWER files are indicated by a ",%.) Only ONE
memory item may be specified in a command line.

*** Retrieving from Other Database Files. It is possible to
change the database file from which records are retrieved.
The new database MUST be a random-access text file. The name
of the file MUST be three characters in length. The normal
database from which items are retrieved is named LDB (local
database). To retrieve from an alternate database file, us
the following command format:

6~ /XY2sd11,15,20-25/

This changes the database fjilename to XYZ. The slot of the
drive containing the datubase disk is specified by "s" (typi-
cally 5 or 6). Thedrive is specified by "d" (either 1 or 2},
and the length cf records in the random-access file is speci-
fied by "11". PMotice, "11" MUST be a two-digit number. The
comna following the record length IS REQUIRED. ALL 8
CHARACTERS MUST be present when changing the database file.
After the file is changed, the programwill retrieve record
15, and records 20-25. '
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The change in database file REMAINS UNTIL IT IS CPANGED AGAIN,
The normal file is specitied by /LDR5143, (i.e., the name is
DB, it is on "pseudo drive 1%, and has a record length nf
43).

*** Using Data (btained from Local Database Search. Informa-
tion retrieved from the local database can be automatically
added to the response list by using the "U" option (i.e.,
USE). After retrieving information from the local database
and returning to the manual response entry level, select U
option as follows:

/v ‘

The retrieved data will automatically be added to the response
list.

After 2 response has been entered, press "*"., Note that the
response lines are NOT final. 'They can be changed later using the
EDITOR process which is invoked when the "** key is pressed.

4.1.2,2.7.3 Searching the Local Database

In generating a response to the subject, it may be useful to
search the local database. A high-speed, keyword database is built
into EXP2E. To access the local database (LDB) enter CONTROL~E
from the manual line entry process (BEFORE pressing "*" as men-
tioned above). The LDB display will appear. Two search options
are available:

FIND -~ This mode scans the ENTIRE database and finds ALL
matching items. To search for all items containing the word
"PORK", enter:

FPORX (return)

SEARCH - This mode finds each matching item one at a time.
The experimenter can either continue or stop the search after
each match. To use this opticn enter for exanple:

SPORK (return)

A “wildcard" character "?" is also available. As an erxample,
entering FP??K would find all matches to PORK and also find all
matches to PACK, PEEK, etc.

Also, the matching process finds partial matches. Thus "SPO”*
would search for and match PORK as well as POTATO.

ONLY ONE keyword may be specified in any search (e.g., APPLE
PIE is NOT allowed. Separate search for APPLE and for PIE would
ueed to be made).
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After a search is made with one keyword, another search can be
made with a new keyword. Three options are provided:

NEW ~ With this option previously-retrieved items are NOT
retained for transfer back to the response-line list atter the
next search with the new keyword.

APPEND - New retrieved items are ADDED to the list of all
previously retrieved items. Thus, ocne can retrieve all items
containing the keyword "PCRK" and then add to this list all
items containing the word “BEEF®.

RETURN - Return to the manual response entry display.

Note that retrieved items can be added to the response-line
list with the /U/ command (see section 4.1.2.2.7.2).

4.1.2.2.7.4 Leaving the CR LOOFP

The experimenter can leave the CR Loop permanently or
temporarily. lLeave the CR Loop PERMANENTLY when a2 problem has been
completed, for example. Leave the CR Loop temporarily to access
information from a remote database and then return to make the
response to the subject, for exanmple.

To leave PERMANENILY, press cntrl-X.

To leave temporarily, press cntrl-W. To return after
temporarily leaving, just select option 7, Command/Response
Sequence, from the SCOMP communications menu. The programwill
automatically return you to just where you left.

4.1.2.2.7.5 Editing Response Lines

After a basic response has been entered, it may contain errors
or the experimenter might want to review it. This can be done with
the EDITing function. After the experimenter types "*" to complete
- the basic entry of the problem, the EDIT function is automatically
- started. The following commands are available:

+(return) ...c.ce.c.. show the next "page® of 1l items
~(returmn) ..ccec..ev. show the previous page

A{return) ..e........ add a new line to END of response list
Dn(return) .........., delete line n

Rn(return) s..ve..... replace line n

In(return) .ee.cec... insert a new line in front of line n

When the response list is as desired, just press RETURN (with
no command) to leave the editor.

4.1.2,2,7.6 Automatic Formatting
The system will automatically format a response in several

ways. For example, the system can automatically produce MENUs or
LISTs on the subject's display. To do this, put "formatting"
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commands into the response lines. This can be dene initially or
with the EDIT function. The following format commands are

available:

eM tieeeecennesss Start of end a menu

L ceeeanvesvocss Start or end a list

JMNN ceeeneseces 8t left margin to nn

JIM ceieeessssess €nd A current margin setting

oC seerennasssase Start or end automatic line centering

The use of these commands is best shown by examples:
These response lines:

1"' oM

2- gpples

3 pears

4- plums

5"' «m

6_

7- «C

8- choose from above
9"' «C

10- bananas

produce:

**% Menu Of Choices ***
1- apples
2- plums
3~ pears

choose from above

bananas

Notice that the final item is not centered, because the second
occurrence of a formatting command (i.e., the seccnd ".c" in line
9) disables the centering function.

A list is basically similar to a menu but the heading "***
Menu of Choices ***" jg not used.

Changing left margin is illustrated in the following list:

l"' omo
2~ apples
3= .1m20
4- plums
5'- ulm

6~ pears
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produces:

epples
plums

pears

The margin setting function can be used to easily center all
response items on the S~computer display without having to ¢ype in
a lot of spaces.

When the Automatic Formatter has completed its operation, if
any changes to the display were made, the EDIT function is again
automatically activated, This allows the experimenter to review
the formatted response and make any corrections if needed. New
formatting instructions can be given if necessary.

To send the completed, formatted response to the S-computer,
just press RETURN from the EDIT function choice line.

This completes the description of EXP2E operation.
4.2 Operations at the S-computer.

Unlike operations at the E-computer, nearly everything that
happens at the S—computer should be self-explanatory.

The only significant point to note is that a DEMO version of
EXP2S can be created for testing purposes by changing the defini-~
tion of SSC% 2 to 0. (approximately line 200 in the program).

5. Data Collection

All responses made by the experimenter or subject are
automatically recorded and stored on the disk in drive 1 of the E-
computer. The data file is named "DATA.SUBINAME" where SUBJNAME is
the name of the subject.

In addition, all displays presented to the subject are
completely recorded, line by line.

The times of all responses (either by E or by S) are recorded
to the nearest 1 second.

5.1 Data Collection Options

Recording the complete data from an experimental session
requires a large amount of disk space. For testing or cther
zeasons, it may be useful to record only partial data. Two options
are provided for this. These options are selected when the program
is started.

Option N (No Data) can be selected to eliminate any data
recording. This is useful primarily for testing purposes.
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Option S (Some Data) collects all event data but does not dunp
out a conplete copy of each screen which is sent to the S—computer.
This option is probably the best way to collect data in normal

situations.
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APPENDIX A—Section 5
Text File Pormats

EXP2E uses numerous text files which are prepared in advance
f~r presentation during an experiment session. All these files &re
etandard text format and &re most easily prepared with APPIEWRITER
I7 or some similar text editor. The formats of these files are as
follows:

MEMORY FILES. These &re short answers that are commonly
needed as responses to the subject (e.g., "No Matching Items,"
*Incorrect Command,” etc.) Filename format is Mn where n is an
access code mmber. For example, Ml, M2,,,,M10, Mil, etc. Hemory
files must be less than 256 characters long ard must end with "*",
Memory files may contain multiple lines (i.e., carriage returns).
For example:

No matching Items*

ANSWER FILES. These are text files of ready made answers that
can be sent tn the S-computer. They are intended to be used when
the subject recquests details of a particular recipe. Answer files
may contain embedded carriage returns and may be MORE than 256
characters long. However, each ANSWER FILE MUST end with "#*",
ANSWER filenames have the follcwing format: ANSWER.word., “word"
may be any word or number (e.g., ANSWER.1, ANSWER.PORK,
ANSWER.VEGETABLES). For example:

1500 Calories
Serves 5 People
Takes 3 Hours to Prepare*

PROBLEM FILES. Problem Files are text files that contain
ready made problems to be presenteé to subjects. Problem filenames
have the following format: PRCBl.wozd, where "word* may be any
word or number (e.g., PROBl,l, PROB1.SALAD, PROBl.BEEF,
PROB1.CHINESE). Problem files must be LESS THAN 256 characters but
they may contain erbedded carriage returns. Problem £iles must be
designed for display on & 40-COL SCREEN,

Problem files MUST USE ONLY UPPER~CASE LETTERS and MUST end
with "*", For exanple:

FIND A RECIPE FOR A CHINESE I'NTREE THAT HAS
LESS THAN 120 CALORIES PER SERVING*

HELP FILES. Help files are text files which provide HELP
instructions appropriate for the particular interface being simu-
lated. Help files must be designed for display on a 40-COL SCREEN,
Help filenames have the format: HELP.nn where "nn® is an access
code number (e.g., HELP.1, HELP.2). The proper format for a Help
display can best be seen by looking at the default Help display on
the S—-computer.
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HFELP FILES MUST BE ALL UPPER-CASE and MUST end with "*", For
exanples

SEARCH ABCD -~ SEARCH FOR WORD “ABOD"
BACKUP ~ SHOW PREVIOUS MENU*

NOTE: Help files may contain embedded carriage returns.
Also, Help files can be LONGER than 256 characters (unlike some
other text files). However, Belp files MUST contain a MAXIMUM of
18 lines since additicnal lines will be automatically pre-pended.
If more than 18 lines are used, then the entire Help display will
not £fit on the 40-column screen.

129




A - 24

APPENDIX A—Section 6
Changing the RUN-TIME Parameters

EXP2E Ver 3.3 uses a special text file called RUN-TIME-FARMS
£0 control the run time environment. This allows EXP2E Ver 3.3 to
automatically set several parameters which were formerly entered
manually (e.g., SYNC DELAY). These parameters can be altered by
changing the RUN-TIME-PARMS text file. This is simply a text file
containing a list of parameters. The order of parameters is:

SYNC DELAY

Low Baud Rate Code

High Baud Rate Code

Number of Memory Files to be Loaded
Racord Length of IDB File

Nunber of Problem FPiles to be Loaded
Nurber of Help Files to be Loaded
Slot Number for the Printer Interface
Slot Nunber for Super Serial Card
Slot Nurber for the Videx Card

Slot Nunmber for the Modem Card

Slot Nunber for the Clock Card

Any of these parameters may be changed with a text editor such
as APPLEWRITER II.

The standard SYNC DELAY value is 150. This is a delay value
used to synchronize the S- and E-computers during data transfers.

The low and high baud rate codes control the rate at which the
Super Serial Cards in each computer communicate with each other.
The following table of codes is applicable:

4 LR R NN NN N 75 W
5 eeecese.150 baud
6 «veveeee300 baud
7 ........600 baud
8 +0eeessl200 baud

: " Standard values are 5 and 5 (i.e., 150 baud is used fot both
high and low speed operations), ‘

The other options are basically self-explanatory. However,
the final option - Slot for Serial Commnication ~ requires wore
detail. This option is used to produce a "demo®™ version of the

EXP2E program as explained in Appendix F.
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APPENDIX A—Section 7
Creating a Demo Version of the EXP2E Program

Duriny development and for testing purposes it is often
convenient to use a "demo® version of the VIS 3.3 system that can
be run with only one computer - the E-computer., This facilitates
testing a practice because a second person is not needed at the S-
computer. Instead, all information that would be entered by the
Subject is actually entcered at the E-computer keyboard.

This also means that the experimenter must manually generate
all the acknowledgment signals that would normally be produced

automatically by the S—computer program.
To create a "demo" program change the Super Serial Card Slot

option in the RUN.TIME.PARMS file to "0." For normal operation,
this option should be set to "2.*
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APPENDIX A—Sectior 8
Functions of Other Program Modules

The functions of varinus other software modules in the VIS
system are as follows:

EXP2EDEMO This is a version of the basic EXP2E module that
has been modified by directing all Super Serial Card 1/0 to the E-
computer keybocard and 40-column screen instead. By using the
EXP2E.DEMO, the experimenter can test the system without loading
EXP2S into the S-corputer. All responses that would normally be
coming from the S-computer must be entered at the E-computer key-
board. Responses received from the "S-computer® are not normally
visible (since they are displayed on the 40-colum screen cnly).

EXP2ER This is the second binary overlay module, This seg-
ment primarily controls the CCM and SCOMP menu functions. The
entry point for this module is $£1100.

EXP2EC This is the¢ third binary overlay module. It is
primazily concerned with processing during the CRIOCOP. It there-
fore handles functions such as automatic formstting, editing, and
linking to the database search functions. The starting address is
$1100.

FILESEARCH This is a short binary module which resides in
upper memry just below the DOS file buffers. This segment is used
for database searching and performs all matching operations. This
segment's starting address is $9100.

PSEWDO-IDB This is an Applesoft program which transfers the
local database text file, LDB, from the setup disk to the pseudo
disk.

PSEUDO-MEM-FILES This is an Applesoft program which transfers
the various menory files from the setup disk to the pseudo disk.
This program also transfers the RUN.-TIME.PARMS file to the pseuwdo
disk.
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APPENDIX A—Section 9
Updating and Correcting the Local Database, IDB

The Local Database, IDB, .s stored as a random-accese text
file. EXPZE expects this file to contain 5 fields in each record.
The first field contains item level codes (e.g., 01, 02, 93, etc.).
Fields 2-4 contain the actual item content of the record (e.g.,
"pork chops®) while field 5 contains page information {e.g., 123~
124).

This IDB file is created from the basic, sequential text file
version of the database. The sequential text file veision is
generated by APPLEWRITER II or some similar text editor.

Therefore, to update LDB, first make any corrections to the
original, sequential version text file version of the database.
The name of this sequential file should be "LDB.SEQ."

Next put a blank, formatted disk into Drive 2. Load the
program MAKELDB which is on the PRE-SETUP disk. Then put the diszk
containing IDBSEQ into Drive 1 and run the MAKEIDB program (i.e.,
type "RUN MAKEIDB <return>%).

The program will ask for the nunber of records in the LDB.SEQ
file. This number must be entered correctly. In case this nunber
is not known for sure, MAKEIDB has a feature that will automatical-
ly count the number of records in the LDB.SEQ file. However, this
process takes several minutes and can be skipped if the number of
records is known in advance.

After the number of recordz in the LDB.SEQ file has been
entered the MAKELDB program will ask for the record length to be
used in the new randomaccess LDB file.

The standard record length is 40. Mote that this includes
space for page nunber and level code information. Thirty character
spaces are left for item information. Recipe information which
exceeds 30 characters will be truncated.

The new IDB can be made more compact by using a record length
less than 40. The number of characters allocated for item informa-

tion is (record length)-13.

if a value other than 40 is entered, it will be necessary to
a1s0 change the RUN.TIME.PARMS file to reflect the new record

length.

After the necessary values are entered, the program will run
automatically. The program requires about 15 minutes to create the
new 1LDB file.
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APPENDIX B
Description of Simudated Interfaces

Twelve simulated user-interfaces have been developed four
testing the Virtual Interface System (V.IS.). For each simulated
interface, a set of commands has been devised and these have been
arrangad in HELP? files stored on the SETUP disk. The reader should
examine these HELP files when going through the following explana-
tions of each simulated interface.

The interfaces have been designed to include the major experi-
mental factors in the "Individual Differences in Human-Computer
Interaction® Project. Briefly, these are:

1. Size of cormand set—large/smail

2. Search mode——keyword or menu

3. Backup versus restart only

4. Junp mode—mltiple versus single-jump

These factors have been conbined to yield the various experi-
mental interfaces. An explanaticn of each interface now follows:

Interface 1. Key Word (KW), Small Command Set

'This interface uses KW search mode and only one general pur-
pose search command "SEARCH.” By adding various options to the
*search" command, different "search type" operations are performed.
The basic concept of tLis interface is that when the user makes a
search, a new, smaller list of "matched" items of "hits" is
generated. This is czlled the "search list.”

When the user starts, the Search List is the entire database,
since rno matches have yet occurred. When the user makes a search,
the resulting list of matched items will be the next list which is
searc ed.

Ior exanple, the user may first search for matches to the
keywo:d "PIE," All items containing this keyword are retrieved and
inake 1p a new list. If the user then searches for matches to the
keywcrd "APPLE,"” only the "search list™ will be examined. Thus,
the user will probably match “apple pie" but not "apple cider” or
"appl:e butter®™ because these items would not be in the Search List
after the first search.

'thus, the following Search List rule zpplies. After a search,
ANY natching items cause the 0ld Search List to be ERASED and
repliced with the newly-matched items, However, if NO matches
occur, then the old Search list is unchanged (i.e., is NOT erased).

‘‘he user can reset the Search List &nd cause the system to

searcn through the entire Jdatabase, rather than the current,
limit.\d search list.
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The other important concept is *3EARCH CATEGORY.Y The user
may specify that searches are to be made only on items within
certain "categories." Note that categories do NOT have to be part
of the actual name of any item in the database. For example,
suppose the user wants to scarch only for "desserts™ nade with
apples. 'The appropriate “Search Cateqory” might be “desscrts.”
However, note that the word "desserts" is rot part of the nane of
any item in the database. Thug, if the "Search List.” method vus
the only way that seurches could be restricted to less than the
entire database, then it would not be possible, for example, to
only search for “desserts.” By specifyirng a “"Search Category™ the
user can 1imit subsequent database cearches only to itenms in the
names category. The category ¢an be changed at any time. It ¢an
also be “cleared" so that the entire databasc ia seurchod without
any category restriction.

Finally, e distinction is drawn Detvacn matching/retrieving
items and displeying them. In %his interface, the user first
matches items. When an item is matched it is automatically
"retrieved® (i.e., made available for display on the user's
screen). However, it is not actually displayed until the user
requests it to be. The user is normally only told how many items
are matched as the outcome of a search. Thus, if the user
accidentally enters a keyword that matches hundreds of items,
he/she is not forced o watch all these 1tems a5 they are displayed
on the screen, Instead, the user would be teld that "too many"
items were matched and would then enter another keyword to pull out
a smaller set of items from the large, initial Search List.

For example, if the user searches for all matches to “apple”
perhaps 200 items will be retrieved. The user is informed that 200
imatches resulted from the search. The user then searches fcr
"pie." Now, only items containing BOTH the words "apple" and “pie”
are retrieved. This may be only 10 items. In this case the user
may request that all items in the resulting 1l0-item Search List be
displayed. A command option is provided for displaying the Search
List.

After the user sees the item desired in the displayed Search
List, he may do another search using exactly the name of the
desired item. Thus, if the user sees "French Apple Pie®” in the
disrlayed Search List he may entar thie name exactly. Thel one and
only one item will be matched. The resultirg "final Search List"
will hLave oaly one item in it--Freich Apple Pie.

Since the desired item has been retrieved, the user may now
wish to see whether the choice is appropriste. When (and only
when) exactly one item is matched can the user request to see
details for "Recipe Choice.”

This descriptinn explains the basic structure of the inter-
face. The commanyis should be mure or less self-explanatory when
considered in light of this structure. For example, there is a
command for defining & Search Category. 7To set the Search Cotegory
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to “desserts® the user would enter: SFARCH “deszerts

A "wildcard” character, &, is provided which automatically

matches® any item. This character is used just the same as a

normal keyword., For example, if the user entered: SEARCH & then
Al items in the current search list would be counted as "matches.”
This "wildcard" property is used in combinaztion with other commands
to produce new results., For example, to display all the items in
the current Search List the user would enter: SEARCH &4

Similarly, if the user wishes to gee the number »f items in
the current search list (for example, to determine if the Search
List is small enough to display), then the following command would
be used: SEARH &4

Even if current Search List or Search Category restrictions
are in effect, the user may still search through the entire data-
base without restrictions. This will not affect the curzent
restrictions: these will still be in effect for later searches.
To override any current restrictiuns and make an "unrestricted®
search enter the following: SEARCH Kw,&

The reader will notice that all these commands are options to
the basic command "SEARCH." Thus, the basic keyword search command
is: SEARCH Kw where "Kw" is the term the user wishes to match.
Some other examples are as follows:

To search and automatically display all matches (if the nunber
is less than the value set as "maximum® by the experimenter), the
user would enter: SEARCH Kw,D

To "reset™ the Search List, the user enters: ESEARCH i.e.,
NO keyword is entered. This causes the current, limited Search
List to be reset to the beginning value—the entire database. Then
the next search will be made on the entire database, rather than
just the current Search List. However, if any matches are made, a
new Search List will be created. ,

To similarly reset the Search Category, use: SEARCH " i.e.,
NO category name is given. Thus, the Search Category name is
*cleared” or "reset” s0 that searches will be made of the entire
database until a new Search Category is defined.

If the user forgets the current Search Category name, the
system displays the name when the following command is given:
SEARCH "?

To search and automatically display the recipe if exactly one
match is found, the user enters the command and options shown:
SEARCH Kw,R

The remaining commands can be understood from HELP file for
this interface:
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SEARCH {OPTION) ; WHERE (PTION 1S

RW.oeoos «SEARCH FOR "KW®

*BIANK" . .RESET SEARCH LIST

KW,D.....SEARCH FOR KW; SHOW MATCHES
KW,R.... MATCH KW; SHOW RECIPE IF ONLY 1 MATCH
KW Eeooo oSEARCH, UNRESTRICTED ,
KW,#.....SEARCH; SHOW # OF MATCHES

*NAME. ...SET SEARCH CAT.uNAME

&ibonooovm AIL Ims IN m&l’
&o¥......5HOW SEARCH LIST SIZE

RECTIPE

CHOICE..SHOWS THE MESSAGE “GU(D CHOICE"

Interface 2., KW—Iarge Command Set

Interface 2 is similar to Interface 1. The basic structure is
identical. 1In both interfaces, Search Lists and Search Categories
are used. Also, both Interfaces use KW Search Mode. The only
major difference is that Interface 2 uses a large number of
special-purpose commands tc perform the operations that were speci-
fied by adding options to the SEARCH conmand in Interface 1.

Refer to the explanation of Interface for information on the
cencepts of Search Lists and Search Categories. Also, for informa-
tion on the difference between matching/retrieving and displaying
items. Retrieved items are only displayed if the user explicitly
recuests this to be done.

Examples of how to use the various special purpose commands
will now be given:

To pe.form a basic search, use the command SEARCH: SEARCH Kw
where "Kw" is the keyword or phrase to be searched for. The rules
for matching keywords are the same as those of Interface 1.

To reset the category (i.e., make the Search Category) so that
the entire database, rather than just a limited category will be
searched, use: CAT (Recall that with Interface 1, this would be
done with the command option: SEARCE ®). To reset the Search List
to equal the entire database, use: LIST

After a Search List has been retrieved, the user can request
to display it as follows: DISPLAY

Even if a Search Category or Search List is in effect, the
user can cause the entire database (rather than just the current
Search Category and Search List} to be searched by using the com
mand "MATCH" rather than SEAPCH. For example: MATCH Kw

This comrand would look for all matches to "Kw" anywhere in

the database, not just the current category or Search List. Thus,
this command is equivalent to: SEARCH Kw,& in Interface 1.
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To define a Search Category, the following command is used:
MAKE CAT name where "name® is the name of the new Search

Category.

The user continues to make selections from the current Search
List, making the Search List smaller and smaller. When only one
item remains in the gearch list, then the user can see the recipe
associated with that item by entering the command: RECIPE

Note that if the user makes a search, the newly matched items
constitute the new Search List. If a search results in NO matches,
however, then the previous Search List is left UNCHANGED, i.e., the
old Search List is NOT erased if no matches are made., But if ANY
matches ARE made, the old Search List is ERASED and REPLACED BY THE

NEW MATCHES. :
The main commands of Interface 2 are shown in its HELP file:

SEARCH KW.ess. + +SEARCH FOR *KW"

DETAIL KW.c... . MATCH KW; SHOW RECIPE IF ONLY 1 MATCH
m...'.'...' lﬁ.mmmm
I‘IMO...Q.'.....M MH um‘
DISPIAY¢eoees .s «SHOW SEARCH LIST

COUNT KWeoooosooSEARCH FOR KW; SHOW # OF MATCHES
MAKE CAT NAME...SET SEARCH CAT.=NAME
SIZE....I...'..Os*msm I‘Im SIm

SHOW CAT+evvee0.SHOW CURRENT CAT. NAME
RECIPE.ccceesee.SHOW RECIPE OF LONE SEARCH LIST ITEM
m'o.n‘..'.”.m' mem*

Interface 3. SEQ, Small Command Set

The structure of Interface 3 is a simple numerical sequence.
To the user, the database simply seems to be an ordered list of
recipe names, alphabetically arranged. Thug, the user's database
view is a linear sequence. The commands provided in this database
2l low the user to retrieve one or more items by specifying their
sequenc:i numbers. A range of items {e.g., 17-34) can also be
retrieved.

The only other basic concept is that of a PAGE of items. This
means 15 or so items that are grouped together. For example if
items 15-30 are currently being displayed, the user can request the
next Page of items, (e.g., 31-45) or the previous Page (1-15).

Interface 3 uses only a *Small Command Set" s0 all the com—
mands are basically ootions done with the single command: DISPLAY.
The viarious operations that can be done with the DISPLAY command

are as follows:

To display a single item (for example item number 27) enter:
DISPLAY 27
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To display a range of items (say, items 27-35) enter: DISPLAY
27-35

The user could also specify both a single item (or items) as
well as a range (or ranges). For example, to retrieve and display
item 3, 6, 15-20, 27, and 30-35, the user could enter: DISPLAY
3,6,15-20,27,30-35

Note that this is very similar to the format that is used by
the experimenter in specifying which items should be retrieved fram
the LDB when in the CRLOOP of EXP2E. The experimenter must watch
to make sure the item numbers are entered properly and do not
specify too large a range. For example, the following commands
should result in errorss DISPLAY 29880 DISPLAY 35-27 DISPLAY
1-500

1f the top~-most item currently being displayed is number X
(e.y., if items 25-32 are being displayed, then X=25) then the user
can move back N items (for example 23 items) by the following
command: DISPLAY -23

Since 7 items were on the screen, now, after moving back 23
items, the screen should show 7 new items, 2-9 (i.e., the new
display begins with 25-23=2 and shows 7 items). Similarly, the
user could jump ahead from the bottom-most number on the display
screen. For example, if items 25-32 were being shown, the user
could jump ahead 5 items by entering: DISPLAY 45

This would cause items 30-37 to be on the display screen. The
experimenter must make sure that the user does not enter a command
that would go past either end of the database sequence. For exam-
ple, if items 3-10 were being displayed, the following commands
should be errors: DISPLAY -15 DISPLAY 49997

To show the recipe of a single item', the user enters, for
example: DISPLAY 15,R to display the recipe of item 15.

To move ahead or back 1 page from the currently displayed
items, the user could enter "DISPLAY +8 or DISPLAY ~-10" for exam-
ple. However, to automatically move ahead or back 12 items, use
the "Page" option as follows: DISPLAY -P ' or DISPLAY +P

Thus, if items 20-30 were on the display, then "DISPLAY -P"
would cause items 8-20 to be displayed; "DISPLAY +P" would cause
items 30~32 to be displayed. Note that a "full page” of items is
always displayed: Even though only 10 items were being shown, when
the :display next/previous page" option is used, the next or pre-
vious PULL page of items is shown. If this goes beyond the limit
of the database, then the message "No More Pages®™ or equivalent
should be given. (For example, if items 1-12 are being displayed,
DISPLAY -P should result in the "Nc More Pages" response; if itens
3-10 are being displayed, the DISPLAY -P should result in items 1~
12 being displayed.)
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The user may also specify a starting point at which the paging
operation should begin. For example, to show the 12-item page
which BEGINS with item 27 (i.e., items 27-39) the user would enter:
DISPLAY 27,P

But to display the page ENDING with item 27 t[i.e., items 15-
27) the user would enter: DISPLAY P,27

The HFILP file for Interface 3 is shown below:
DISPLAY (OPTION); WHERE CPTION IS:

m-Moooocosm ITEMS IN RANGE m"m
m-.-.....-m Imm

-Nl.¢oees..MOVE BACK N1 ITEMS
+Hl.eeeeo. MOVE AHEAD N1 ITEMS

N1 ,N2~N3...SHOW ITEMS N1 & N2-N3

Nl ,ReceessGET ITEM N1 & SHOW RECIPE
-P.........DISPLAY m 1 Pw

+Pececesee DISPLAY FORWARD 1 PAGE

Nl,P.ceees START AT Nl & PAGE FORWARD
FyNleeeeoo.START AT NI & PAGE BACK¥ .

Interface 4. SBEQ—large Compend Set

The structure of Interface 4 is nearly identical to that of
Interface 3. The only difference is that with Interface 4 separate
commands are provided for the various operations: with Interface 3
these were all done by using optional arguments to the DISPLAY
cormand.

If the reader has reviewed and understood the structure and
functions of Interface 3, it will be easy to see how the commands
of Interface 4 work. Therefore, the reader should consult the
description of Interface 4 for answers to questions about the basic
operations available to the user of this Interface. The examples
of Interface 4 commands will cornseguently be brief.

To retrieve a RANGE of items (for example, items 20-27) the
user would enter: PRANGE 20-27 @

As with Interface 3, various combinations can be used with the
RANGE command. For exarple: RANGE 25,29-39,50-55,71

To display a particular item, say item 15, the user would
enter: SHOW 15

To move back N items from the topmost item on the display, use
the BACKUP command. If items 15-20 are on the display, then:
BACKUP 5 would cause items 10-14 to be on the display. To move
ahead N items from the bottom-most item, the JUMP commend is used.
Thus: JUMP 5 would cause items 26-30 to be displayed.
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There are several "PAGE-type" commands to perform the paging
operations described for Interface 3. For example, PPAGE will
cause the preceding "page of items" (i.e., the preceding 12 items)
to be shown. NPAGE causes the next page (12 items} to appear.
FPAGE N and PAGEB N cause a page of items to be displayed starting
with item N. For example FPAGE 30 causes items 30-42 to be
displayed; PAGEB 30 causes items 18-30 to be displayed.

To automatically display the first 12 items in the liist, the
user can enter the command "FIRST." To automatically show the last
12 items in the database (i.e., the last "page®}, the user would
enter: END

To reveal the recipe of any item (for example item 15) the
user would enter: RECIPE 15

The HELP file for Interface 4 is as follows:

RANGE N1-N2.....SHOW ITEMS N1-N2

Sm N.Q.'.....Os}mmn

BACKUP Nesoooss.GO BACK N ITEMS & SHOW
JMP NessoceseeoJUMP AHEAD N ITEMS & SHOW
RECIPE Neeooooo SHOW RECIPE FOR ITEM N
PPAGE.cssceeeese SHOW PRIOR PAGE
NPAGE.scocesees SHOW NEXT PAGE

FPAGE N.eeesooo .PAGE FORWARD FROM N

PA@B NI...I.O..PA@ mmN
FIRSTscseeeeees «START AT BEGIN; SHOW 1ST PAGE
ENDeseosnoceces oSHOW LAST PAGE OF ITEMS*

Interface S. MENU—Smll Commend Set, Single-Jump, Backup

Interface 5 uses a MENU-based, hierarchical structure. All main
commands are options to one primary command, SELECT. 1In this
interface the user can select just ONE item from the menu of
choices displayed on the screen. The important concepts to under~
stand are tlv: following:

The user must continue to select items until a menu with ONLY
ONE ITEM is produced. Thie is called a "Final Menu" and will
congist of the name ¢f exactly one recipe. The user can see the
details of that recipe by entering: SELECT (i.e., the normal
SELECT command but NOT followed by an item name). Since there is
only one item in the menu, it is assumed that the user wants to see
the recipe for that item,

When the user looks at a series of menus, the "last" or "pre~
vious" menu just seen may be either a higher-level menu or a lower~
level menu. The top menu (i.e., the first menu displayed at the
start of each problem) has the highest level, 1. The next level
menu is level 2, etc. The BACKUP function always moves to the
last-seen menu, whether that menu was higher or lower than the menu
currently on the screen. Therefore, there is an important
distinction between meving to the last-seen menu (BACKUP) and
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moving to the "Next Higher Menu® {i.e., moving from a level 3 menu
to a level 2 menu). (Cf course, one moves to the "next lower
level”™ by making selections from the choices shown on the current
menu.,)

The user is permitted to meke a smequence of selections from a
menu without actually having to return to the menu display each
time a new selection is desired. For example, suppose the
following menu is being shown:

1. Apple Pie
2. Cherry Pie
3. Peach Pie
4. Decan Pie

The user can first select item 3, peach ple. This will cause
the menu consisting ¢f only peach pie to appear, i.e.: 1. Peach
Pie

The user then enters SELECT to cause the recipe to appear.
Now, suppose the user wants to see the recipe for Pecan Pie. This
was item 4 on the previous menu. Instead of having to go back to
the previous menu (for example, by using BACKUP), the user can
directly request that the recipe for the "next menu item* be shown.
If the next item is the name of a single recipe, then that recipe
will automatically appear. If the next item represents several
recipes, then a new menu will appear. For example, in the present
case, since the next item is a single recipe (i.e., Pecan Pie), the
user can move directly to that recipe by entering: SELECT +

Then the recipe for Pecan Pie would appear. But if the next
item represented several recipes (e.g., Pecan Desserts) then a new
menu would appear instead. Note that the user requests the "next
menu item" but if it is at the bottom of the menu already, then an
error should result.

Examples of command usage follow:

To select a choice (say, choice 3, Peach Pie) from the current
menu, the user enters: SELECT Peach Pie

Note: ONLY one choice can be made. Otherwise an error should
result. ALSO, note that choices are entered BY SPELLING O'JT THE
CHOICE, NOT by entering the Item Number. This is done to make tle
selection process similar to that uzed in the Keyword interfaces.

To choose next or previous item on a menu (as described above)
the uscer enters; SELECT + or SELECT -

To go to the next higher ievel menu (for example if the user
is viewing a level 2 menu, then to go to the preceding level Z
menu) the user enters: SELECT °

A13d to go to the TOP menu (i.e.; the ievel 1 menu), the user
enters. SELECT T
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To BACKUP to the last-seen or previous men:, the user enters:
SELECT P

The HELP file for Interface 5 is shown below:
SELECT (OPTION); WHERE OPTION IS:

ITEM)l... .. -SELECT JITEML ON MENU
YEIANK®. ..+ .SELECT 1TEM & SHOW ITS RECIPE
+..‘.°ﬂ.'ﬂ°0.sgm Nmmm
~vossesensesSELECT PRIOR MENU ITEM
P.’...B......m m PRM% m
Cesceesssess@) TO NEXT HIGHER MENU
TeeooconseeeB0 TO TOP MENU*

Interface 6. MENU—Small Command Set, Single Jusp, ¥ Backup

Interface 6 is identical to Interface 5 except that the BACKUP
option (i.e., SELECT P) is noi: provided. Also the option to move
to the "next higher menu" (SELECT ) is not used. Therefore, no
additlonal explanation is neaded of the command options that are
available.

The HEIP file for Interface 6 is:
SELECT (OPTION); WHERE OPTION IS:

ITEMl o4 eoes.SELECT ITEMI ON MENU
"BLANK".....SELECT 1TEM & SHOW ITS RECIPE
tieeoeeee. s oSELECT NEXT MENU ITEM
~vesesceaseSELECT PRIOCR MENU ITEM
T..OII.....'m 'm mp MEN'\J*

Interface 7, MEMU -~ Small Cormand Set, Multi-Jump, Backup

Interface 7 is very cimilar to Interface 5. However, now
users can make several item selections at once. For example,
suppose the top menu shown below is being displayed:

1. Salads
2. Sovps
3. Entrees
4. Desserts

Also, suppose that the user knows from experience that if Item
4, Desserts, is selectedd, the next menu presented will be:

1. Hot
2. Cold

Then instead of having to make two separate menu selections
(e.g., 4, then 1) to see the selection of hot desserts, the user
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car enter: SELECT Desserts,Hot and the level 2 menu consisting of
hot dessert selections will be immedistely presented without the
intervening level 2 menu (Hot, Cold). This is what the "multi-
junp® feature means. This feature is the only difference from
Interface 5. The other command options function identically. The
exjerimenter must be careful to make sure that NONE of the items
specified in a multi-jump sequence is incorrect. It is also a
little more difficult for the experimenter to keep track of pre-
vious menus etc,

With regard to BACKUP and: next higher menu functions, the
following rules should apply: when BACKUP is used, the last menu
actually SEEN by the user is generated. For "next higher menu” the
next higher menu level is shown even though this might not have
been seen by the user (since the user could have bypassed it with a
milti-level jump). For example, if the user begins with the TOP
menu (level 1) and jumps directly te level 3 (as in the example
above) then BACKUP would cause the top menu to be shown. But *next
higher menu" (i.e., SELECT “) would cause the level 2 menu

(HOT,COLD) to &ppear.
The HELP file for Interface 7 is:
SELBECT (OPTION); WHERE OPTION IS:

ITEML,ITEM2....+-SELECT ITEM1 FROM MENU; ITEMZ FRUM NuXL
MENU

YBLANK" .o sseesesSELECT ITEM & SHOW ITS RECIPE
+oevevescusneeee SELECT NEXT MENU ITEM
“eseessnsneoese e SELECT PRIOR MENU ITEM
P................(X)'IOPREVICHSPENU
.D..'.......‘..Qmmmmmm

T........l.b'ﬁ..!mmmppam*

Interface 8. MENU—Small Command Set, Multi-Jump, NO Backup

Interface 8 is identical to Interface 7 except that the BACKUP
command optics, SELECT P, is not available. Aiso, the command to
move to the "next higher menu® (SELECT “) is not available. All
gther features work exactly the same. The HELP file for Interface

iss

SELECT (OPTION); WHERE OPTIONS ARE: .

ITEM1,ITEM2.......SELECT ITEMl ON MENU; ITEMZ ON NEXT MENU
"BLANK® . cveeeseeeSELECT ITEM & SHOW ITS RECIPE
+oeenssevecccsess s SELECT NEXT MENU ITEM
°.-....-o.o.......m PRIOR NEXT ITEM
Tecessevansnsenes GO TO TOP MENU¥
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Interface 9. MENO—Large Command Set, Single-~Jump, BACKOP

Interface 9 is similar in operation and structure to Interface
5. The only difference is that special commands are provided for
each of the functions, rather than just options in the use of the
SELECT command. The easiest way to understand Interface $ is by
comparing the commands with the options provided in Interface 5:

Interface 9 Interface 5
Command Option

SELECT IteM.cacsceceeees SELECT Item
mIPE..IO...'.ﬁ.l.Il..-.mT 'blmkw
Nm&."..'."....'......smmr+
Pmm..l.'ﬂ........’.....m-
mup...‘.'...'.“......smp
[JP..‘..Q...I......I.'....SEIM“
mp...........'..'.".‘..'smmT

Thus, the meaning of all Interface 9 commands should be clear
if the uptions of Interface 5 have been understood.

The HELP file for Interface 9 is:

SETFCT ITEMleeeoess. .SELECT ITEMI ON MENU
RECIPE:eccessecoress o SHOW RECIPE
NEXT.eoneaaconeceses SELECT NEXT MENU ITEM
PRIOR«¢seacsocosvese SELECT PRIOR MENU ITEM
BACKUP: sese0eeeenees GO TO PREVIOUS MENU
UPeeenevcnanseoseses oGO TO NEXT HIGHER MENU
mpcnonooo-oooooe.n.om m mp MENIU*

Interface 10. MENU--Large Command Set, Single—Jump, N) Backiup

Interface 10 is the same as Interface 9 except that the BACRUP
command and the command to move to the "next hLigher menu® (UP) are
not included.

The HELP file for Interface 10 is:

SELECT ITEMleesoooseSELECT ITEM1 ON MENU
mIPEQQ'....I".‘...S!mmIPE .
NEXT.eeeaooseesceees «SELECT NEXT MENU ITEM
PRIOR.cesscsvecesasos SELECT PRIOR MENU ITEM
mp.....'.'..ﬁi.....lm m 'IOP MENU*

Interface 11. MENU—Large Command Set, Multi-Jump, BACKUP

Interface 11 is identical in structure and function to Inter-
face 7. The only difference is that specific commands have been
used instead of options to the single command SELECT. A special
"JUMP" command has also been added for the multi-jump condition
(i.e., making multiple selections at one time). Now, the SELECT
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command can only be used for making ONE selection at a time. The
JUMP command MUST be used when making more than one selection at a
time, (Remenmber, single and multi-~jump selections both used SELECT
in previous interfaces.) )

The KELP file for Interface 1l is:

SELECT ITEMl..ceoosoSELECT "ITEMI" ON MENU

JuMP ITEMI,ITEM2.....SELECT ITEM1 ON MENU; ITEM2 ON NEXT
MENU

RmIPE........I...O..Slm RmIPE

mw..‘......l.....mmmm’sm

IJP‘COOOI...GQOOOOOW..mmmTmmm

mﬁ.".........‘...mmm m

PRIOR.scccesosseeses SELECT PRIOR MENU ITEM

mP.‘.‘..")‘...‘!"...mmmP Mm]i

Interface 12, MENU—Large Command Set, Multi-Jump, NO Backup

Interface 12 is identical to Interface 11 except that the
BACKUP command is no longer available., Also, the command to move
to the "next higher level" {UP) has been omitted. The HELP file

for Interface 12 is:

SELECT ITEM.........SELECT "ITEM" FROM MENU

JWP ITEM1,ITEM?....SELECT ITEM! ON MENU; ITEM2 ON NEXT
MENU

RECIPE.cceesasesees SHOW RECIPE

NEXT.eeoeeeaeersees SELECT NZXT MENU TTEM

PRIOR¢scacacveseses o SELECT PRIOR MENU ITEM

TOPecsecsesacensses G0 TO TOP MENU*
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APPENDIX C
Instructions

Interface 1. XW, Small

This is an experiment to scudy how to make computers easier to
use.

. In this experiment you will be asked ¢0 s0lve a series nf four
separate problems. For each problem you will have to get informa-
tion out of the computer. The problems are about menu planning and
focd recipes. So the information you will be trying tn get will be
names of different food dishes. For example, you might be msked to
prepare a dinner which includes a fruit pie for dessert. Then you
might: want to get the recipe for apple pie.

A worksheet is provided for each problem. As you get food
recipec out of the computer, you might want to jot dowr notes.
After you feel satisfied that you have the best get of reciges to
solve a problem, make sure you write ¢owm the recipe nanes vou have
chosen on the wurksheet so we will have a recoxrd of your final menu
plan for each problem

Now you will b2 shown how to use the computer to get recipes.
Try to follow the examples clusely &nd be sure to wsk the
experimenter if you have any quastions:

First, a problem will be autawatically prezeated to you on the
display. Yuu do not have to do anything except wai: until the
problem shows up. When the pcoblem appears, reaé it nacefully.
Fecl free to jot down any notes about the problem that you feel
might be helpful f{but don'c wority about forgetting the details of
the prablem—you can see the problem &gain whenever you wish).

After you have studied the provlem, press any key to begin
working on it. Shortly after yru press a key to begin tork, the
displry screen will change. At the bottom left corner of the
display are the words "ENTEKk COMMAND:*. This is where commands TO
the compurer are entvred. The computer wlll work on each commarxi
you ertcr and wiirl try to curry cut your instructions.

Study the information that comes back from the computer.
Then, when 701 ar¢ rezady. énter your next command. You will keep
giving commands end getting informatiuvn ba.k until you have solved
the problem to your own satisfaction. Then, tiere is a special
command to tell tlie computer that you are done with the current
preolen and ready to 50 un to ¢he next prubiem.

The computer system gives you the fol lowing commands for
getting inturnation cut of its stoiage files. These commands ave:

SEARCH KW...0.e... .SEARCH FOR “FKW"
KWeDieveesonananes o«SEARCH FOR KW; SHOW MATCHES




m'&i'..oocﬂlttﬂ“ois)mn mmm, m ' m W

NEW-LISTee e veeoq . RESET SEARCH LIST

DISPIAY.ceceeesess «SHOW COMPLETE SFARCH LIS

FREE.sseesresseenss ELIMINATE SEARCH LISY' FOR NEXT SEARCH

KW,RECIPE CHOICE...SHUWS THE MFSSAGE "X CHOICE" IF (LY ONE
MATCH IN SEARCH LIST

&,D..-......o..-..-SWAILITmS IN LIST

PROBLEM. v eevoeesss o« SHONS THE CURRENT PROBLENM

NEW PROBLEM.«¢v0se...SHOWS NEXT PROBLEM

Before giving a detesiled explanation of these commands, it is
impoztant to understand the term "keyword®. A “keyword®
(abbreviated "KW") is just a word or group of letters that the
computer tries to fiid in its stcreage files. Whenever it finds the
keyword in a recipe name, that i5 called "finding a MATCH.," For
example, if you told the computer to lock for a recipe containing
the keyword "FISH" it would match the recipe for "BARED FISHY,
"CCOFISH BALLS", "FRIED FISH", etc. Keywords are the way yn»u teil
the computer what itams you are lecoking for.

wwikk QEARCH #*&#k

SEARCH will ONLY £fini the matching items and get them ready to
display—~ it will NCT actaally display them. 1tn fact, it won't de
ANYthing except locate the matching items and get them ready to
display.

Try the following aximple:
Plan a dinner menu waich includes fish as the main dish.
SEARCH FISH (followed by RETURN key)
You will see that the computer shows you that the command was
carried out (K bui does not show you any items. This is a safe way
tc £find items if you do not know how many items might be matched.

There is a special command-word to show how many itens were found.
Enter the following 2xamp..e:

&,% {followed by RETURN key)

Now the computer will tell you that your last SEARCH (1ooking
for "FISH") found 12 itemz. Since this is not too many, you could
safely ask the compiter to display all the items it fond. This
will be explained more fully later.

The computer will now search and when the zearching part is
done, it will show how nany items were found and are ready for
display.

wkk#* SEARCH LISTS *e##%

There are sbout 2000 recipes stored in the computer. However,

148




when looking for keywords, the computer does not always check ALL
2000 recipes. It only checks recipes in the current "search list®,
The search list is the list of itenms the computerx thinks you are
most interested in.

At first, the computer has no way of knowing which recipes you
are most interested in, so it will hegin by checking all 2000
recipes for the keyword you enter. So at ficst the search list is
all 2900 recipes stored in the computer; but suppose yni are
intererced in baked £ish recipes.

You might £irst entex "SEARCH FISH". The comouter will £ind
all recipes containing the keyword "FISH". Suppose there ire
fifteen recipes containing this keyword. ¥ou will see the list of
these items by using the comrand DISPLAY.

*RAAR g wYRLK
Displaying the Seacch Liegt

The SEARCH cormmand, when used alone, with iust a keyword,
simply searches for recipes containing the keywor: and makes up a
search list based on all the recipes it finds. X does nothing
else. In particular, it does not display any items wiich it finds,

However, evantually you will want to see the items which the
cowputer has found and put into the new search list. To display
the items which the computer found and put into the current Search
List, use the conmand-word DISPLAY. Enter the following example:

&,D (return)

This causes all the items in the current Seurch List to
appear. (Remenber, you made a Search List before by seaiching for
FISH.) The display would look like this:

FISH IN A BASKET
MEAT FISH POULTRY
CCOFISH BALLS
FRIED FISH
'OVEN FRIED FISH
STEAMED FISH
FISH CHOWDER
MEAT POULTRY FISH
BROILED PISH
DEEP FRIED FISH
HERB BAKED FISH
SCALLOPED FISH
STUFFED PISH

You can always ask the computer te display all the items in

the search list, but it is first a goad idea to make sure there are
not too many items in the list.
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Notice that only some of the items in this list are actually
main dish recipes. But now, if you search again using the keyword
"FRIED", the computer will ONLY check the itams you just found-—-
items containing the word "FISE". 8o this time, the corputer will
check a much smaller "search list® The search list will consist
only of the items you just found and these items all contain the
word "FISH", Wnen the coamputer checks this smaller search list, it
will find only two items containing the new keyword “FRIEL . There
two items will then be combined into a new, even snrl ler smarch
list ag ghown balow:

FRIED FISH
OVEN FRIED FISH
DEEP FRIED FISH

Now the computer has found all the iteme containing the word
*FISH" AND the word *FRIED", S¢ you have successfuliy found all

the fried fish recipes.

Notice that when you did the second search, looking for
recipes conteining the word "FRIED", the computer did not check
recipes like steamed fish or codfish balls because these were NOT
in the search list at the time the second search was iwle,

After thie second search, since three items were found that
matched your keyword, a new search list was made wich only THREE

itens.

If MO recipes were found in the cearch list to match your
keyword, THEN THE OLD SFARCH LIST {containing 13 FISH itess) WILD
BE LEFT UNCHANGED. This is an important point to remember. The
search list ig only changed when items matching your keyword are

actually found,

S0 you see that the computer gradually zeros in on the items
you are looking for by miking the searca list smaller and smaller
after each search., This ie the basic idea of the "search list"

concept .
frkkhk NELLT TOD ddkfk
Resetting the Search List
Perhaps you discover that ymn entered a poor keyword choice.
Or perhaps ycu want to search for a complelely different recipe.
Then the small search list wiich the computer has formed may not
contain the items you wan: to check. Instead you may want the

computer to zearch through ail 2000 reciper. 7o do this , you nust
"reset™ the search liat,

To do this, uvse the NOW-LIST comrand-word.
NEW-LJ ST (followed by return)
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Now, the next time you request the computer to search for a
keyword, all 2000 recipes will pe checked and a new search list
will be made up afterwards.

Normally, when the computer checks for iters and finds
matches, the OLD Search List is thrown out and a NEW Search List,
based on the New matches, is made up. However, there are times
when you might want to keep the current Search Iist ani just ADD to
it. 'The next command explains this.

*ehuh FREE Shetd

Eliminate Search List for NEXT Search (ONLY

Suppose you are looking for seafood dinners and have made up a
search list containing the £..1lowing:

FRIED FISH
COVEN FRIED FISH
DEEP FRIED FISH

These are all items you might want to use. But you also want
to check ror some additional items and add them to your Search
lL.ist. Suppose you wanted to check t¢ see if the computer had
recipes for baked fish. If you searched for bzked using the stan-
dard commands

SERRCH BAKED &,d

the computer would ONLY check vour CURRENT Search List. Since the
cuirent list does NOI' contain any baked items, no matches would be
found. Or, you cuuld yet rid of your search list first with the
NEW-LIST conmand-word. Toen when you did SEARCH BARED, the entire
computer file would hc checked and a new Scarch List would be made
up of all baked itens ... but then you would have lost your origi-
nal Search List. This problem can be sclved with the FREE command.
This tells the computer that the next sgearch should cover the
ENTIRE storage file and that any matches should just be added to
the current Search List without starting a new list. For example,
try this:

NEW-LIST (return)
SEARCH FRIED (return)
FREE (returm)
SFARCi] BAKED (return)
DISPLAY (retu:rn)

BAKED FISH
DEEP FRIED FISH
FRIED FISH
HERB BAKED FiSH
OVEN FRIED FISI
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The only new comand-word is FREE. The sequence you enteied
did the following: Pirst, the current Search List was eliminated
so the computer would check the entire storage file. Then the
computer checked for all items containing the keyword FRIED., Then,
you told the computer that the NEXT search should cover the entire
storage file, not just the newly-made Search List (which contains
all the items with BAKED in their name). Then, the next command-
word said to find all items with BAKED and to ADD these items to
the current search list. PFinally, the last command-word told the
computer to show the final Search List. Ms you can see, the final
list contains BOTH FRIED items AND BAKE. i tems,

To make a search list that contains only the item you are
after, you should enter: :

SEARCH HERB (return)

Now exactly one item is matched. You must still check to find
if the recipe choice meets the needs of the problem. Since there
is only one item in the search list, you can enter the comnand:

SEARCH HERB, RECIPE CHOICE (retum)

If the choice is appropriate, the computer will give you the
message:

*GOUD CHOICEL"

Now you would write the name of the recipe on your answer
worksheet and indicate you are ready for the next problem by
entering:

)
»
v
‘“

NEW PROBLEM (return) -
This would complete the problem.
When you have completed all the problems, then enter:
DONE

You shoula carefully review these instructions and be sure to
ask the experimenter to explain anything about which you are
unsure. Of course, it will take some practice to get used to all
the comands in this computer system. Try to sclve each problem in
the way that is easiest for you. Using the system will get easier
as you go through the problems because you will become more
familiar with the commands.

When you have finished these instructions and are ready to
begin, let the experimenter know by entering the command:

READY (followed by "retum® key)
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Instructions
Interface 2. KW, Large

This is an experiment to study how to make computers easier to
use,

In this experiment, you will be asked to solve a series of
four separate problems. For each problem you will have to get
information out of the computer. The prcblems are about menu
planning and feod recipes. Sc the information you will be trying
to get will be names of different f£rnod dishes. For exanmple, you
might be asked to prepare a dinner which includes a fruit pie for
dessert. Then you might want to get the recipe for apple pie,

A worksheet is provided for each problem. As you get fuod
recipes out or the computer, you might want to jot down notes.
After you feel satisfied that you have the best set of recipes to
solve a problem, make sure you write down the recipe names you have
chosen on the worksheet so we will have a record of your final menu
plan for each problem

Now you will be shown how to use the computer to get recipes.
Try to follow the examples closely and be sure to ask the
experimenter if you have any questions.

First, a problem will be automatically presented to you on tbe
display. You do not have to do anything except wait until the
problem shows up. When the problem appears, read it carefully.
Feel free to jot down any notes about the problem that you feel
might be helpful (but don't worry about forgetting the details of
the problen—you can see the probiem again whenever you wish).

After you have studied the problem, press any key to hegin
working on it. Shortly after you press a key to begin work, the
display screen will change. At the bottom left corner of the
display are the words "ENTER COMMAND:". This is where commands TO
the computer are entered. The computer will work on each command
you enter and will try to carry out your instructions.

ftudy the information that comes back from the computer.
Then, when you are ready, enter your next command. You will keep
giving commands and getting information back until you have solved
the problem to your own satisfaction. Then, there is a special
COMPLETE SEARCH LIST.

FREEcceesseeeseees .LELIMINATE SEARCH LIST FOR NEXT SEARCH

RECIPE CHOICE......SHOWS THE MESSACE "GOUD CHOICE" IF ONLY
ONE MATCH IN SEARCH LIST

&.-..o.c..oat...n.omm Cm*

PROELEM.¢eoecseseeSHOWS THE CURRENT PROBLEM

NEW PROBLEM...s....SHOWS NEXT PROBLEM

DELETE KWeeovsoooo .EXCLUDE KW FROM NEXT SEARCH
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NEW--LIST.ecvsesees «RESET SEARCH LIET

DISPLAY .seesseveseSHOW COMPLETE SEARCH LIST

FREEesesoesnsesses sELIMINATE SEARCH LIST FOR NEXT SEARCH

RECIPE CHOICE......SHOWS THE MESSAGE "GOOD CHOICE" IF ONLY ONE
- MATCH IN SEARCH LIST

&...0.0QOGOOOIOCOQCMM m*

PROBLEM..voeeseece s SHOWS THE CURRENT PROBLEM

NEW PROBLEM.«onose oSHWS NEXT PROBLEM

ml....‘@.‘..ﬂ...mm mm

Before giving a detailed explanation of these commands, it is
important to understand the term “keyword*. A *keyword"
(abbreviated "KW") is just a word or group of letters that the
computer 4ries to find in its storage files, Whenever it finds the
keyword in a recipe name, that is called "finding a MATCH". For
example, if you told the computer to look for a recipe containing
the keyword "FISH® it would match the recipe for "BAKED FISH",
"CCDFISH BALLS", °FRIED FISH", etc. Keywords are the way you tell
the computer what items ycu are looking for.

AAARk CEARCH *hkdd

SEARCH will ONLY find the matching items and get them ready to
display— it will NOT actually display them. In fact, it won‘t do
ANYthing except locate the matching items and get them ready to
display.

Try the following exanple:
Plan a dinner menu which includes fish as the main dish.
SEARCH FISH (followed by RETURN key)

You will see that the computer shows you that the command was
carried out OK but cdoes not show you any items. This is 2 safe way
to find items if ycu do not know how many items might be matched.
There is a special command-word to show how many items were found.
Enter the following example:

SIZE (followed by RETURN key)
Now the computer will tell you that your last SEARCH (looking
for "FISH") found 13 items. Since this iz not too many, you could

safely ask the computer to display all the items it found. This
will be explained more fully later.

The computer will now search and when the searching part is
done, it will show how many items were found and are ready for
display.

*kkk%k SEARCH LISTS %t#a«
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There ar2 shout 2000 recipes stored in the conpater. However,
vhen looking for keywords, the computer does not always check ALL
2000 recipes. It only checks recipes ir the curcent "search 1ist™.
The search list is the 1ist of items the computer thinks you are
most interested in.

At first, the computer has 1o way of knowing which recipes you
are most interested in so it will begin Ly checking all Z000Q
recipes for the keyword you enter. 8o at first the seszrch list is
all 2000 recipes stored in the computex. But suppose you are
interested in baked fish recipes.

You might first enter "SEARCH "ISH". The computer will £ind
all recipes containing the keyword *FISH". Suppose there are
fifteen recipes containing this keyword. You will see the list of
these item: by using the command DISPLAY.

.2 2244 Dm AR
Displaying the Search List

The SEARCE command, when used alone, witb just a keyword,
sinply searches fcr recipes containing the keyword and makes up a
search list based on all the recipes it finds. It does nothing
else. In particular, it does not display any items which it finds,

Hovever, aventually you will want to see the items which the
computer has found and put inko the new search list. %o display
the items which the computer found ayd pat into the currant Search
List, use the comand-word DISPLAY. Enter the following example:

DISPLAY (retuza)

This causes all the items in the current Search Listc to
appear. (Remenber, you made a Search List hetore by ssarching for
FISH.) ‘i'he display would look like this:

FISH IN A BASKET
MEAT FISH YOULIRY
CODF'ISH BALLS
FRIED FISH
OVEN FRIED FISH
STEAMED FISH
FISH CHOWDER
MEAT POUITRY PISH
PBROXLED FISH
DEEP FRIED FISH
HERB BAKED FISH
SCALLOPFD FISH
STIEFFED FISH

You can always ask the computer to display all the items in

the search list, but it is first a good idea to make sure there are
not too many iteme in the list.
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Wotice that only scme of the items in this list are actually
msin dish recipes. But now, if you search again, using the keyword
*FRIED® the computer will ONLY check the items you just found--
items containing the word "FISH". So this time, the computer wili
check a much smaller "search list“. The search list will consist
only of the items you just found and thesz items all contain the
word "PISH'. When the computer checks this smaller search list, it
will fird only two itemg containing the new keyword "FRIED". These
two items will then be combined into a new, even smaller search
list as shown below: '

FRIED PISH
OVEN FRIED FISH
DEEP FRIFD PISH

low the computer has fcund all the items containing the word
*FISH" AND the word "FRIED®. S0 you have zuccesgfully found all
the fried fish recipes.

Notice, that when you did the second search, leooking for
recipes containing the word *FRIED", the conputer did not check
recipes like steamed fish or codfish balls because these were NOT
in the search list at the time the second search was made.

After the second search, since three items were found that
matched your keyword, & new search list was made witbh only THREE
items.

If NO recipes were found in tbhe search list to match vour
keyword, THEN THE OID SEARCH LIST {(containing 13 FISH items} WOULD
BE LEFT UNCHANGED. This is an important point to remember, The
search list is only changed when items matching your keyword are
actually found.,

So you see that the computer graduslly zeros in on the items
you are looking for by making the search list smaller and smaller
after each search. This i the basic idea of the "search list"

concept.

#&t4k DELETE fhsd#

Sometimes, you may wish to match all the items in the search
list that do NOT contain a particular keyword. For example,
supposic you want to see the recipes for FRIED FISH. But youy
search list centains other types of fried foods as well:

DEEP FRIED FISH
FRIED FISH

In this case, you might want to ELIMINATE the two fish items
from the search list. You can do this with the DELETE command-
word. If you enter:
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DELETE DEEP (return)

the computer will check the searclh. 1ist and match all the iters
that do NOT contaia the keyword FISH. S5 the search 1list would end
up as:

FRIED F1SH
OVEN FRIED FISH

with the DELETE command-word, whenever a match is made, the
matching item is deleted or removed from the current search list.

*kdak NEW-LIST #ovas
Resetting the Search List

Perhaps you discover that you entered a poor keyword choice,
Or perhaps you want to search for a completely different recipe.
Then the small search list which the computer has formed may not
contain the items you want to check. Instead you may want the
carputer to search through all 2000 recipes. To do this, you must
"reset" the search list.

To do this, use the NEW-LIST command-woid.
NEW-LIST (followed by return)

Now, the next time you request the computer to search for a
keyword, all 2000 recipes will be checked and a new search list
will be made up afterwards.

Normally, when the computer checks for items and finds
matches, the OLD Search List is thrown out and a NEW Search List,
based on the New matches, is made up. However, there are times
when you might want to keep the current Search List and just ADD to
it. The next command explains this. ,

*ktkk PREE wh&ik

Eliminate Search List for NEXT Searéh ONLY

Suppose you are looking for seafood dinners and have made up a
search list containing the following:

FRIED FISH
OVEN FRIED FISH
DEEP PRIED FISH

These are all items you might want to use. But you also wanr
to check for some additional items and add them tc your Search
List. Suppose you wanted to check to see if the computer had
recipes for baked fish. If you searched ror baked using the stan-
dard conmand:
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SEARCH EAKED

the computer would ONLY check ycur CURRENT Search List. Since the
current list does NOT contain any baked items, no matches would be
found. O:, you could get rid of your search list first with the
NEW~LIST comrand-word. Then wnen you did SEARCH BAKED, the entire
computer file would be checked and & new Search List would be made
up of all baked items..but then you would have lost your originsl
Search List. This problem can be sclved with the FREE command.
This tells the computer that the next search should cover the
ENTIRE storage file and that any matches should just be added to
the gaérent Search List withxat starting a new list. For example,
try 8: ' :

NEW-LIST (xetumm)
SEARCH FRIED (return)
FREE (returmm)
SEARCT! BAKED (return)
DISPLAY {retum)
BAXFD FISH
DEEP ¥PIED FISE
FRIED FISH
HERB BAKED FISH
OVEN FRIED FISH

The only new command-word is FREE. The sequence ywu entered
dic the following: First, the current Search List was eliminated
su the computer would check the entize storage file. Then the
computer checked for all i{tems containing the keyword FRIED. Then,
you told the computer that the NEXT search should cover the entire
storage file, not just the rewly-made Search List (which contains
all the items with BAKED in their name}. Then, the next command-
word said to find all items with BARED and to ADD those items to
the current search list. Finally, the last comard-word told the
computer to show the final Search List. As you can see, the final
list contains BOTH FRIED items AND BAKED itenms.

To make a seorch list that contains only the item you are
after, you should enter:

SFARCH HCRB (return)

Now exactly one item is matched. You must still) check to find
if the recipe choice meets the needs of the problem. Since there
is only one item in the sewrch list ynu can enter the command;

RECIPE CHOICE (return)

1f the choice is appropriate, the computer will give you the
Tessages

*(000 CROICEL"

Now you would write the name of the recipe on your answer

158




Cc - 13
worksheet and indicate you are ready for the next problem by
entering:
NEW PROBLEM (return)
This would compiete the problem,
When yon have completed ail the problems, then enter:
DONE

You should carefully review these instructions and be sure to
ask the experimenter to explain anything about which you are
unsure. Of course, it will take some practice to get used to all
the commands in this computer system. Try to solve each probliem in
the way that is easiest for you. Using the system will get easier
as you go through the problems because you will become more
familiar with the commands.

vhen you have finished these instructions and are ready to
begin, let the experimenter know by entering the command:

READY (followed by "returm" key)
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Instructions
Interface 3. Sequentisl, Small

This is an experiment to study how to make comuiters easier to
use,

In this experiment you wiil be asked to solve a2 series of four
separate problems. For each problem you will have to get inrorma-
tion out of the conputer. The problems are about menu nlanning and
food recipes. So the information you will be trying to get will be
names of different food dishes. For example, you maght be asked to
prepare a dinner which includes a fruit pie for dessert. Then you
night want to get the recipe for apple pie.

A worksheet is provided for each problem. As you get fond
recipes out of the computer, you might want to jot down notes.
After you feel satisfied that you hove the best set of recipes to
solve a problem, make sure you write down the recipe names you have
chosen on the worksheet so we will have a record of youc final menu
plan £or each problem.

Now vou will be shown how to use the computer to get recipes.
Try to follow the examples closely and be sure to ask the
experimenter if you have any guestions.

First, a prob.em will be automatically presented to you on the
display. You do nct have to do anything except wait vntil the
protlem shows up. When the problem appears, read it carefully.
Feel free to jot iown any notes about the problem that you feel
might be heipful (but don't worry about forgetting the details of
the problen~—you can see the problem again whanever you wisn).

After you ha’se studied the problen, press any key tc begin
working on it. Shortly after you press a key to begin work, the
display screen w: 11 change. At the bottom left corner of the
display are the words “ENTER CCMMAND:". Tais is where commands TO
the computer are entered. The computer will work on each conmand
you enter and vwill try to curry out your instructions.

Study the irformation that comes back from the computer.
Then, when you are ready, enter your next commnand, Youa will keep
giving comiands ani getting infornation back until you have solved
the problem to your own satistzction. Then, tliere is a gpecial
command to tell the computer that you ere done with the current
problem and ready tc go on 0 the next problem,

The structuie of the experiment is a simple numerical
sequence. The d:tahase simply scems to be an ordered list of
recipe names. Thus3, your database visw is a linear sequence. The
commands pircvidec in this database allow you to retrieve one or
more items by specifying their sequence nunbers. A renge of iterms
(¢.g., 17-34) can also be retrieved.
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The HELP file is shown below:
DISPLAY (OPTION) ;3 WHERE OPTION IS:

NMN2sseeasocoases SHMW ITEMS IN RANGE M""NZ
m.oon-otccooo-niuosmmm

“Nleeescescosse 20 MNE mm ITEMS
'l”m,........u“n..mmm ITEMS
m'm-m'-oooaocooosm I'mm &NZ"N3

N,RECIPE CHOICE, ., .PRESENTS THE MESSAGE "GOOD CHOICE"
=P oeevsrcscnesssss DISPLAY BACK 1 PAGE
4Favensvcesecesess DISPLAY FORWMARD 1 PAGE
m,Poovoetocnnooloomm‘m &Pmmm
P,m...-.....-.-...wmm & PAGE BACK*

The only other basic concept is that of a PAGE of items. This
means 15 or so iters that are grouped together. Por example, if
items 15-30 are currently being displayed, you can request the next
Page of items, (e.g., 31-45) or the previous Page (1-15).

k11l the commands are basically options done with the single
command: DISPLAY. The various operations that can be done with
the DISFLAY command are as follows:

To display a single item (for example item number 27) enter:

DISPIAY 27 (press return)
To display a range of items (say, items 27~-35) enter:
DISPLAY 27-35 (prese return)

You could also specify both a single item (or items) as well
as a range (or ranges). For example, to retrieve and displav item
3,6, 15-20; 27, and 30-35, the user could enter:

DISPLAY 3,6,15~20,27,30-35 (PRESS RETURN)

Make sure the item nunbers are entered properly a.d do not
specify too large a range. For example, the following commanids
should result in errors:

DISPLAY 29880
DISPLAY 35-27
DISPLAY 1~500

If the top—most item currently being displayed is number ¥
{eqg., if items 25-32 are being displayed, then X=25), then you can
move back N items (for example 23 items) by the following command:

DISPLAY -23 (press return)

Since 7 items were on the screen, now, after moving back 23
items, the screen should show 7 new items, 2-9 {i.c., the new
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display begins with 25-23=2 and shows 7 items). Similarly, yeou
could jump ahead from the bottom-most number on the display screen.
Por example, if items 25-32 were being fhown, the user could jump
ahead 5 items hy entering:

DISFIAY +5 (press return)

This would cause items 30-37 t0 be on the display screen. Make
sure that you do mot enter a comand that wouid go past either end
of the database sequence. For example, if items 3-10 were being
dicplayed, the following commands should be errorss

DISPIAY ~15
DISPLAY ~9997

To get the message "Good Choice™ you enter, for erample:
DISPLAY 15,RECYPE CHOICE (prees retnrn)

This command will wozk when there is only one recipe in the
search list.

To move ahead or back one pzge from the currently displayed
items, you could enter "DISPLAY +8 or DISPLAY -1C" for example.
However, to avtomatically move ahead or back 12 items, use the
"Pege" option as follows:

DISPLLY -P (press retum) or DPISFLAY +P (prass return)

Tlus, if items 20-30 were on the display, then *DISPLAY -P"
would cause items 8-20 t» Lo displayed; *DISPLAY +P" would cause
items 30~32 to be displayed. MNnte that a "ful) page” of items is
always displ=12u; even *hough only 10 items were being shown, when
the "nisplay Nex:/Previcis Page™ option is used, the next or pre~
vious FULL page of items is shown. If this qoes beyond the limit
of the database, then the inessage ™o More Pages®™ or an equivalent
should be given., (For exumple, if itens 1-12 ave being displiayed,
DISPLAY -P should result in the "No hore Pages" response. If items
3-10 are being displayed, the DISPIAY -2 should result in items 1~
12 being displayed.)

You may also specify a starting point at which the paging
operation should begin. For exarpie, to show the 22-item page
which BEGINS with item 27 (i.e., itews 27-39) enter:

DISPLAY 27,P (press return)

But to display the page ENDING with item 27 (i.e.,, items 15~
27) enter:

DISPLAY P,27 (press return)
Now exact:ly one item is matched. You must still check to find

if the recipe choice meets the needs of the problem. Since there
is only one item in the search list, you can enter the command:
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N,RECIPE CHOICE

If the choice is appropriate, the camputer will give you the
message:

*GOND CHOICE!L™

Now you would write the name of the recipe on your answer
worksheet and indicate you are ready for the next problem by
entering:

NEW PROBLYM (return)
This would complete the problem,
When you have completed all the problems, then enter:
DONE

You should carefully review these instructions and be sure to
ask the experimenter to explain anything about which you are
unsure. Of course, it will take some practice to get used to all
the commands in this computer system. Try to solve each problem in
tne way that is easiest for you. Using the system will get easier
as you go through the problems because you will become more
familiar with the commands.

When you have finished these instructions and are ready to
begin, let the experimenter know by entering the command:

READY (followed by "return® key)
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Instructions
Interface 4. Sequentirl, Large

This ic ar. experiment to study bow to make computers easier to
use.

In tiis experiment you will be asked to solve u series of four
separat: problems. For each problem you will have to get informa-
tion out of tie computesr. The prublems are about menu planning and
food recipes. S0 the information you will be trying to get will be
names <f difrereat food dishes. For example, you might be asked tc
prepare a dinner which includes a fruit pie for dessert. Then you
right want to get the recipe fcr apple pie.

A worksheet is provided for each problem. As you get feood
recipes out of the computer, you might want to jot down notes.
After you feel satisfied that you have the bzzt set of recipes to
solve a problem, make sure you write down the recipe nanes you have
choser. on the workinieet 80 we wiil have a record of your final menu
plan for each problem

Now ycu will be shown how to use the computer to get recips~s.
Try to foilcow the examples closely and be surze to ask the
experinencer if you have any questions.

First, a problem will be asutomatically presented tn you on the
display. You de¢ not have to do anything except wait until the
problem shows up. Waen the problem appears, read it carefully.
Feel frve to jot down any notes about tne problem that you feel
might be helpful (bat don't worry about forgetting the details of
the problem—you can see the problem again whenever you wish).

After ycu have studied the problem, press any key to begin
working on it. Shortly after you press a key to begin work, the
display screen will change. At the bottom left corner ¢f the
display are the words "EXTER COMMAND:". This is where commands TO
the computer are entered. The onmputer will work on each command
you enter and will ry to carry out your instructions.

Study the information that comes back from the computer.
Then, when you are ready, enter your next command. You will keep
giving commands and getting information back until you have solved
the problem to your own satisfaction. Then, there is a special
command to tell the computer that you are done with the current
problem and ready to go on to the next problem.

The following commands must be used to retrieve the items:
DISPLAY (OPTION); WHERE OPTION IS:
RAN(EN]"NZ.:...-..SW ITWS Nl—NZ g
SWN.Q.‘..D..C...SWIMN )
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BACKUP Niceosveones.GO BACK N ITEMS & SHOW

JMP Neceessanoeoe JUME AHEAD N ITEMS & SHOW
N,RECIPE CHOICE....PRESENTS THE MESSAGE "“GOOD CHOICE"
mAm......'”..'.‘ﬁslm PRIm PA@
mm.'....'.‘.....sm WPA@

FPAGE Neesesaos. oo PAGE FORWARD FROM N

PARGEB Nesosoosooee . FAGE BACK FROM N

PIRS T cceaccnescece o STARD AT m1NNIm; SHOW 181' PAGE
ENDe¢.oceovnsesosesSHW LAST PAGE OF ITEMS*

The structure of the experiment is a simple numerical
sequence. The database simply seems to be an ordered list of
recipe namss. Thus, your database view is a linear sequence. The
commands provided in this database allow you to retrieve one or
more items by specifying their sequence numbers. A range of items
(e.g., 17-34) can also be retrieved.

To retrieve a range of items (for example, items 20-27) enter:
RANGE 20-27

Various combinations can be used with the RANGE command. For
examples

RANGE 25,29-39,50-55,71
To display a particular item, say item 1%, you would enter:
SHOW 15

To move N items from the topmnst item on the display, use the
BACKUP command, If items 15-20 are on the display, then:

BACKGP 5
would cause items 10-14 to be on the display. To move ahead N
items from the bottom-most item, the JUMP command is used. Thus,
JMP 5
would cause items z6-30 to be displayed,

There are several "PAGE-type" commands to perform the paging
operations. For example, PPAGE will cause the preceding page of
items (i.e., the preceding 12 items) to be shown. NPAGE causes the
next page (12 items) to appear. FPAGE N and PAGEB N cause & page
of items to be displayed starting with item N. For example, FPAGE
30 causes items 30-42 to be displayed; PAGEB 30 causes items 10-30
to be displayed.

To automatically display the first 12 items in the list, you
can enter the command "FIRST". To automatically show the last 12
items in the database (i.e., the last page), enter END.

To get the message "Good Choice" enter for example:
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SHOW 15,RECIPE CHOICE

if the choice is appropriate, the computer will give you the
nessage:

"GOOD CHOICE!"

Now you would write the name of the recipe-choice on your
answer worksheet and indicate you are ready for the next problem or
next part of the problem. When you retrieve all the items required
then enter:

NEN PROBLEM (return)
This would complete the problem
When you have conpleted all the problems then enter:
CONE

You should carefully review these instructions and be sure to
ask the experimenter to explain anything about which you are
unsure. Of course, it will take some practice to get used to ail
the commands in this computer system. Try to solve each problem in
the way that is easiest for you. Using the system will get easier
as you go through the problems because you will become more
familiar with the commands.

When you have finished these instructions and are ready to
begin, let the experimenter know by entering the command:

READY (followed by "return" key)

166




c -21

Instructions
Interface 5. Single Jump, Small, Backup

This is an experiment to study how to make computers easier to
use.,

In this experiment you will be asked to solve a series of four
separate problems. For each problem you will have to get informa-
tion out of the computer. The problems are about menu planning and
food recipes. So the information you will be trying to get will be
names of different food dishes. For example, you might be asked to
plan a dinner which includes fish, vegetable, and some form of
potato.

A worksheet is provided for each problem. As you get food
recipes out of the computer, you might want to jot down notes.
After you feel satisfied that you have the best set of recipe
choices to solve a problem, make sure you write down the recipe
names you have chosen on the worksheet so we will have a record of
your final menu plan for each problem,

Now you will be shown how to use the recipe database to solve
the problem. Try to follow the examples closely and be sure to ask
the experimenter if you have any questions.

First, a problem will be automatically presented to you on the
display. You do not have to do anything except wait until the
problem shows up. When the problem appears, read it carefully.
Feel free to jot down any notes about the problem that you feel
might be helpful (but don't worry about forgetting the details of
the problem—you can see the problem again whenever you wish).

After you have studied the problem, press any key to begin
working on it. Shortly after you press a key te begin work, the
display screen will change. At the bottom left corner of the
display are the words "ENTER COMMAND:". This is where commands TO
the computer are entered. The computer will work on each command
you enter and will try to carry out your instructions.

Study the information that comes back from the computer.
Then, when you are ready, enter your next command. You will keep
giving commands and getting information back until you have solved
the problem to your own satisfaction. Then, there is a special
command to tell the computer that you are done with the current
problem and ready to go on to the next problen.

For example, the problem is to plan a dinner menu that
includes fish.

Following is the list of cummands you will be using to solve
all the problems.
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SELECT (OPTION); WHERE OPTION IS:

T....n.---o........n....!wm'IOPMEMJ

LTEM NAMF v eecesevennoseas3ELECT ITEM ON MENU
+eeoneseccassoncoscssnens SELECT NEXT MENU ITEM
-.....U....'.D..f....'....&mm PRImMmJ Im
P....n.......-........u..(D'10PREVIO(BMENU
H.................».......CD'IONE(THIG!ERMENU

ITEM NAME,RECIPE CHOICE...GIVES YOU THE MESSAGE "“GOCD CHOICE"

Just to get started, when you see ENTER COMMAND: at the
bottom of your screen, you will use the command:

SELECT T (return)
The following menu will then be displayed on your monitor:

APPETIZERS SOUPS SAIADS MAIN DISHES
DESSERTS SIDE DISHES  BEVERAGES

You can then choose the one that you think will be most
helpful in solving the problem. In this case, ycu would enter:

SELECT MAIN DISHES (return)

The computer will then display the fcllowing sub-menu on its
screen:

MAIN DISHES
BREAKFAST LUNCH DINNER

Your choice from this menu would be:
SELECT DINNER (return)

because you are searching for a dinner menu. The computer will now
give the next display:

MAIN DISHES (DINNER)
VEGETARIAN  NON-VEGETARIAN

Since you are looking for a menu that contains fish, your next
response would be:

SELECT NON-VEGETARIAN (return)

The computer still has another sub-menu in the recipe data-
base, and it will print out:

MAIN DISHES (DINNER, NON-VEGETARIAN)
MEAT POULTRY SEAFOD

Your next response would be:

SELECT SEAFOCD (return)
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You will get another sub-menu:

SEAFOCD FICH TUNA
You will enter:

SELICT FISH (return)

Imnmediately after that the computer will give you a list of
items containing Fish:

BROILED FISH
CCDFISH BALL
DEEP FRIED FISH
FLOUNDER PROVENCALE
FRIED FISH
HADDOCK SHRIMP BAKE
HALYBUT ROYALE
HERB BAKED FISH
OVEN FRIED FISH
SAIMON LOAF
SAIMON STEAK
SCALLOFED FISH
STEMMED FISH
STUFFED FLOUNDER
STUFFED WHITErI1SH
FISH IN A BASKET
GRILLED HALIBUT
HICKORY FISH BAKED
FIVLLETS ELEGANIE

The final menu is made by chcosing 2 name on the database
list—for exanple SELECT DEEP FRIED FISH. This is called a "FINAL
menu" and will consist of the name of exactly one recipe.

When you look at a series of menus, the “last” or "previous”
menu just seen may oe either a higher level menu or a lower level
menu. The top menu (i.e., the first menu Adisplayed at the start of
each problem) has the highest level, 1. 'fhe next level menu is
level 2, etc. The BACKUP function always moves to the last seen
menu, whether that menu was higher or lower than the menu currently
on the screen. Therefore, there is an important distinction
between moving to the last seen menu (BACKUP) and noving to the
"next higher menu* {i.e., moving from a level 3 menu to a level 2
menu). Of course, one moves to the "next lower level"™ by making
selections from the choices sho'm on the current menu.

You are permitted to make a sequence of selecticns from a merm
without actually having to return to the menu display each time a
new selection is desired. For example, suppos2 you had selected
item =, Deep Fried Fish, from the recipe database list of fish,
above. This would cause the menu consisting only of deep fricd
fish to appear, i.e.:
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LEEP FRIED FISH

Now, suppose that you want L¢ see the recipe for Flounder
Provencale. ™hie was item 4 on the previous menu. Instead of
having to g¢ bsck to the previous menu (for example, by using
BACKUP), you can directly request that the recipe for the "next
menu item” be shown. If the next item is the name of a single
recipe, then that recipe will automatically appear. If the next
item represents several recipes, then a new menu will appear. For
example, in the present case, since the next item is a single
recipe (i.e., flounder provencale), you can move directly to that
recipe by entering:

SELECT + {return)

Then the recipe for flounder provencale would appear. But if
the next item represented several recipes (e.g., Fish), then a new
menu would appear instead. Note that if you request the "next menu

iten" but are already at the bottom of the menu, then an error will
result.

Examples of cormand usage follow:

To select a choice (say, choice 3, deep fried fish) from the
cirrent menu, enter:

SELECT DEEP FRIED FISH,RECIPE CHOICE (return)
Note: Only one choice can be made. Otherwise an error should
result. Also note that choices are entered BY SPELLING OUT
THE CHOICE, NOT by entering the item number.

If the choice is appropriate, the computer will give you the
message :

*GCOD CHOICEL®

To choose the next or previous item on a menu (as described
above) enter:

 SELECT + (return)
or
SELECT - (retumn)

To go to the next higher level menu (for example, if you are
ts8ing a level 3 menu, then to go to the preceding level 2 menu),
enter:

SELECT H (return)
And to go to the top menu (i.e., the level 1 menu}, enter:
SELECT T (return)

To BACKUP to the last seen or previous menu, the uger mnters:
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SELECY P (return)

Now you would write the name of the recipe on your answer
worksheet and indicate you are ready for the next probleis by
entering:

NEW PROBLEM (returm)
This would complete the prcblew,
When you have conpleted all the problems then enter:
DONE (return})

You should carefully review these instructions @and he sure to
ask the experimenter to explain anything about which you are
unsure. Of course, it will take some practice to get used te all
the commands in this computer system. Try to sclve each prodlem in
the way that is easiest for you. Using the systom will get easier
as you go through the problems because you will become more
familiar with the commands.

When you have finished these instructions and are ready to
begin, let the experimenter know by entering the command:

READY (followed by "return®™ key)
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Instructions
Ireerface 6. Single Juxp, Seall, N, Backup

Wr is an experiment to study how to make computers easier to
use.

his experiment you will be asked to solve a series of four
separi.prablens. For each problem you will have to get informa-
tion #tof the computer. The problems are about menu planning
usin 'recipes. S0 the information you will be trying to get
wil]l paames of different food disles. For example, you might be
askedmplan a dinner which includes figh, vegetable, and some

form ggetato. :

asxcksheet is provided for each problem. As you get food
recipwaut of the computer, you might want to jot down notes.
After s feel satisfied that you have the best set of recipes to
sol ve zaroblem, maks sure you write down the recipe names yon have

cnosen® the workshect so we will have a record of your final menu
plan $¢ exch problem

Nst Y1 will be shown how to use the recipe database to solve
th: privta. Try to follow the examples closely and be sure to ask
the exgwimenter if you have any questions.

Fist, a problem will be avtomatically presented to you on the
displas You do not have to do anything except wait until the
problesshows up. When the problem appears, read it carefully.
Feel fm to jot down any notes about the problem that you feel
might M helpful (but don't worry about forgetting the details of
the prslem—-you can see the problem again whenever you wish by
entorirg the command *PROBLEM® (return)).

After you have studied the problem, press any key to begin
working ¢n it. Shortly after you press a key to begin work, the
display screen will change. At the bottom left corner of the
digplay are the words “ENJFR COMMAND:". This is where commands 10
the coguter are entered. The computer will work on each command
you entet and vill try to carry out your instructions.

study the information that comes back fxom the computer.
Then, wheh You are ready, enter your next command. You will keap
giving cemands and gettirg information back until you have solved
the problem to your own satisfaction. Then, there is a special
command tO tell the computer that you are done with the current

prodlem and ready to go on to the next problem,

For example, the protlem is to plan a dinner menu that
includes fish.

Pollowing i6 the list of commands you will be using to solve
all the problenms,
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SELECT (OPTION); WHERE OPTION IS:
T......'.....-...‘........-mmm!’m

Im w..................m Iqm m m
+‘......l.'.'.“....t'...‘..sm mxr m’ Im
-...OOOC.QOOOOQ...G...l....m PRIImm Im

ITEM NAME,RECIPE CHOICE....GIVES YOU THE MESSAGE “GOUD CHOICE"

Just to get started, when you see ENTER COMMAND: at the
bottom of your screen, you will use the command:

SELECT T (return)
The following menu will then be displayed on your monitor:

APPETIZERS SOUPS SALADS MAIN DISHES
DESSERTS SIDE DISHES BEVERAGES

You can then choose the one that you think will be most
helpful in solving the problem. In this case, you would enter:

SELECT MAIN DISHES (return)

The computer will then display the following sub-genu on its
screens

MAIN DISHES
BREAKFAST LUNCH DINNER

Your choice from this mernu would be:
SELECT DINNER (return)

because you are searching for a dinner senu. The computer will now
give the next display:

MAIN DISHES (DINNER)
GROUND MEAT BEEF VEAL PORK
POILNTRY LAMB SEAFOD

Since you are looking for a memu that contains fish, your next
response would be:

SELBECT SEAFOMD (return)

The computer still has sub-memus in the recipe Gatabase, and
it will print out:

MAIN DISHES (DINNER,SEAPOUD)
SEAFOOD FISH TUNA

Since the problem had asked for a recipe containing fish, your
next choice could be:
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SELECT FISH (return;

and the computer will give you a listing of the recipes it has in
the databave listed under fish:

BROILED FISH
CODFISH BALL
DEEP FRIED FISH
FLOUNDER PROVENCALE
FRIED FISH
HAOOCK SHPIMP BAKE
HALIBUT ROYALE
HERB BAKED FISH
OVEN FRYED FISH
SAIMON LOAF
SAIMON STEAK
SCRLLOPED FISH
STEAMED FISH
STUFFED FLOUNDER
STUFFED WHITEFISH
FISH IN A BASKET
GRILLED HALIBUT
HICKORY FISH BAKED
FILLETS ELEGAIITE

The final menu is made by choosing a name from the database
list-—for exasmple, SELECT DEEP FRIED PISH. Tds is called a "FINAL
e and will consist of the name of exactly One recipe.

Yo aze permitted to make a cequence of selections from a menu
without actual iy having to return to the menu display «ach time a
new selection is desired. FPor example, suppose you hal selected
iten 3, Deep Fried Pish, from the recipe database list of fish,
above. This would cause the menu consisting only of deep fried
fish to appesr, i.e.:

OEEP PRIED FISH

Now, suppoge that you want to see the recipe for Plounder
Provencale. This was item 4 on the previous menu. You can
directly requect that the recipe for the "next menu itew" be show.
If the next item iy the naxe of a single recipe, then that recipe
will automatically appear. If the next item represents several
recipes, then a new menw will appear. Por example, in the present
cage, since the next item is a single recipe (i.e., floundet
provencale), you can move directly to that recipe by entering:

SELECT + (return)

Then the recipe for flounder provencale would appear. But if
the next item represented several recipes (e.g., Fish) then a new
menu would appear instead. HNote that if you request the “next menu
item” but are already at the bot.oim of the menu, then an error will
result,
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Suppose you make a mistake and choose the wronc i{tem from a
menu. For example, maybe you chose "Desserts" when you really
wanted "Main Dishes". You can always *start over" completely by
going back d.rectly to the top menu. To do this at any time, just
enter:

SELECT T (return)

Just remenber that the "SELECT T option always lets you start
over from the first (top) menu.

Examples of ccrmand usage fol low:

To select a choice (say, choice 3, deep fried fish) from the
current menu, enter:

SELECT DEEP FRIED FISH,RECIPE CHOICE (return)

Note: Only one choice can be made. Otherwise an error should
result. Also note that choices are entered BY SPELLING
OUT THE CHDICE, N by entering the item number.

To choose the next or previous item on a menu (2s described
above) enter:

SELECT + (return)
or
SELECT - (retum)
And to go to the top imenu (i.e., the level 1 r2nu), enter:
SELECT T (retumn)

If the choice is appropriate, the computer will give you the
messages

"GO0D CHOICE!L*

Now you would write the name of the recipe on your answer
workshect and indicate you are ready for the next problen by
entering:

NEW PROBLEM (return)
This would complete the pr:blem,
When you have conpleted all the problems then enter:
DCNE (return)
You should carefully review these instructions and be sure to
ask the experimenter to explain anything about which you are
unsure. Of course, it will take some practice to qet used to all

the comnands ia this computer systein Try to solve each problem in
the way that is casient fcr you. Using the system will get easicr
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as ¥cu go through the problems becuuse you will become more
fromiliar #ith the commarxis.

When you have firished tlese instructions and are ready to
tegin, le: the experimenter know by enteiring the command:

READY (followed by "recurn® key)
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Instructions
Interface 7. Multiple, Smmll, Backup

This is an experiment to study how to make coaputers easier to
use.

In this experiment you will be asked to solve a series of four
separate problems. For each problem you will have to get informa-
tion out of the computer. The problems are about menu planning
using food recipes. So the information you will be trying to get
vwill be names of different food dishes. For exwample, you might be
asked to plan a dinner which includes fish, a vegetable, and some
form of potato.

A worksheet is provided for each problem. As you get food
recipes out of the computer, you might want to jet down notes.
After you feel satisfied that you have the best sel. of recipe
choices to solve a problem, make sure you write down the recipe
names you have chosen on the worksheet so we will have a record of
your final menu plan for each problem.

Now you will be shown how to use the recipe database to soive
the prablem. Try to follow the examples clusely and be sure to ask
the experimenter if you have any questions.

First, a problem will be automatically presented to you on the
display. You do not have to do anything except wait until the
problem shows up. When the problem appears, read it carefully.
Feel free to jot down an’ notes about tne problem that you feel
might be helpful. (But dcn't worry about forgetting the details of
the problem——you can see the problem again whenever you wish by
entering the command "PRO LEM" [returnj.)

After you have stud ed the problem, press any key to begin
working on it. Shortly « fter you press a key to begin work, the
display screen will chaage. At the bottom left corner of the
display are the words "EN R COMMAMD:*. This is where commands 10
the camputer are entered. The computer will work on each command
you enter and will try to carry out your instructions.

Study the information that comes back from the computer.
Then, when you are ready, enter your next command. You will keep
giving commands and gettiig information back until you have solved
the problem tc your own iatisfaction. Then, there is a special
comnand to tell the cormy iter that you are done with the current
prablem and ready to go & to the next problem.

For example, the p:oblem is to plan a dinner mena that
includes fish.

Following is the list of commands youv will be using to solve
all the problems.
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SELECT (OPTION); WHERE CPTION IS:

ITEMl.ceeeeesooSELECT ITEML ON MENU

ITEM1, ITEM2...SELECT ITEM1 ON MENUl, T.fN ITEM JON MENU2, EIC.
RECIPE CHOICE..PRESENTS THE MESSAGE "GOUD CHOICE®
P....‘..’..Q.-l.mmpmwm
HeeeoononvessesG0 TO NEXT HIGHER MENU
n‘............“.mmmpm
+.:............S’M@SMW(&DICE
'oooooa--.teoo-mgmpmas CHOICE

Just to get started, when you see ENTER COMMAND: at the
bottom of your screen, you will use the command:

SELECT T (return)
The following menu will then be displayed on your monitor:

APPETIZERS SOUPS SWLADS MAIN DISHES
DESSERI'S SIDE DISHES  BEVERAGES

You can then choose the one that you think will be most
helpful in solving the problem. 1In this case, you enter:

SELECT MAIN DISHES (returnm)

The computer will then display the fcllowing sub-menu on its
screen:

MAIN DISHES
BREAKFAST LUNCH DINNER

Your choice from this menu would be:
SELECT DINNER (return)

because you are searching for a dinner menu. The computer will now
give the next display:

MAIN DISHES (DINNER)
VEGETARIAN  NON-VEGETARIAN

You choose non—-vegetarian because you want a fish recipe. The
next display would be:

MAIN DISHES (DINNER, NON-VEGETARIAN)
GROUND MELY EFEF VEAL PORK
MOULTRY LAMB  SEARDOD

Since vou are looking for a menu that contains fish, your next
response would be:

SELECT SEAI XD (retum)
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The computer still has sub-menus irn the recipe database, and
it will print aut:

MAIN DISHES (DINNER, NON-VEGETARIAN, SEAFO(D)
SEAFQOD FISH TONA

Since the problem had asked for a recipe containing fish, your
next choice couid be:

SELECT FISH (return)

and the computer will give you a listing of the recipes it has in
the database listed under fish:

BROILED FISH
CCDFISH BALL
DEEP FRIED FISH
FLOUNDER PROVENCALE
FRIED FISH
HANDDOCK SHRIMP BAKE
HALIBUT ROYALE
HERB BAKED FISH
OVEN FRIED FISH
SAIMON LOAF
SAIMON STEAK
SCALLOPED FISH
STEAMED FISH
STUFFED FLOUNDER
STUFFED WHITEFISH
FISH IN A BASKET
GRILLED HAL.P'IT
HICKORY FISH BAKED
FILLETS ELEGANTE

The final menu is made by choosing a2 name from the database
list—for example, SELECT DEEP FRIED FISH. This is called a "FINAL
MENU" and will consist of exactly one recipe.

You are permitted to make a sequence of selections from a menu
without actually having to return to the menu display each time a
new selection is desired. For example, suppose you had selected
item 3, Deep Fried Fish, from the recipe database list of fish,
above. This would cause the menu consisting ornly of deep fried
fish to appear, i.e.:

DEEP FRIED FISH (retum)

Now, suppose that you want to see the recipe for Flounder
Provencale. This was item 4 on the previous menu. You can
directly request that the recipe for the "next menu item™ be shown.
If the rext item is the name of a single recipe, then that recipe
will automatically appear. If the n2xt item represents several
recipes, then a2 new menu will apoear. For example, in the present
case, since the next item is a single recipe (Flounder Provencale),
you can move directly to that recipe by entering:
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SELECT + (return)

Then the recipe for Flounder Provencale would appear. But if
the next item represented several recipes (e.g., Fish) then a uew
menu would appear instead. Note that if you request the "next menu
item" but are already at the bottom of the menu, then an error will
result. To choose the previous item on a list, enter:

SELECT - (return)

ITRM 1, ITEM 2...

This command can be used to select items from more than one
menut. For exanple, you want a dinner menu to solve a problem: You
will first use the command SELECT T to get to the top menu.
Then, out of that menu you will select Main Dishes and after that
you will szlect the dinner option. The command ITEM1l, ITEM2...
allows you to make the selection from different levels
simultaneously. For example, after you get the top menu, you can
use this command by typing:

SELECT MAIN DISHES, DINNER (returm)

This will give you the dinner menu. This will only work if
you remember what the next menu is going to be. Otherwise the
computer will you an error message.

Fow to Correct Some Mistakes

If you make a mistake and ask for something that is not on the
menu, the computer will tell you that it can't figure out what you
want and will ask yocu to re-enter your choice. For example, if yo
entered SELECT CLD, the computer would not be able to find what
you wanted o you would have to re—enter.

Your main objective in finding an item you want is to keep
selecting until you get down to a menu with just one item. ' Suppose
you make a mistake ard choose the wrong item from a menu. For
example, maybe you chose "MAIN DISHES" when you really wanted
"DESSERTS". You can "go back" in three ways. These are each
slightly different so it is important to carefully understand the
three ways of correcting mistakes.

First, you can always "start over® completely by going back
directly to the top menu. To do this at any time, just enter:

SELECT T (return)
Second, you can always go back to the menu you just saw (i.e.,

the last menu you saw before the one that is now nn the screen), by
using the P (for Previous menu) option:
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SELECT P (return)

If you keep using the SELECT P option several times in a
row, you will see that you just keep going back and forth between
the same two menus (because one was always the ®"last®™ menu you saw
before the one that is on the screen). To see this, try entering
SELECT P several times,

You can see that the first time you enter SELECT P you went
back to the top menu. The next time you went back to the
"Breakfast, Lunch, Dinner® menu. 8o the P option lets you go both
*forward" (i.e., to ti.x next level down--the "Breakfast, Lunch,
Dinner® menu is one level down below the top menu) and "backward”
(i.e., go to the top menu from the "Breakfast, Lunch, Dinner"

menu) .

The last way to go back to a menu and correct a choice is to
use the H option (for Higher level). This always takes you back to
the menu one step above the menu on the screen. For example, if
the "Dessert-type" menu list was on the screen (e.g., Drop
Cookies), then entering:

SELEC™ H (return)

will get you back to the top menu (Desserts, Cookies; Bar, Drop,
Filled, Shaped). Then if you entered SELECT H again, this would
get you to the top menu (DESSERTS; CAKES, CANDIES, COOKIES,
CUSTARDS, FROZEN, FRUIT, PIES, PUDDINGS) since this is the menu
above the (DESSERTS, COOKIES; BAR, DROP, FILLED, SHAPED).

1f you get to the top menu, SELECT § will not have any
further effect since the top menu is as far as you can go.

Notice that SELECYT H keeps moving you up toward the top
menu. But SELECT P would just keep moving you between two menu
levels. So the SELECT P option is good for moving back one menu
(in either direction) while the SELECT H option is best for
moving one or more levelg back toward the top menu.

Once you get to the menu vou want, you can just select a new
choice from it.

Bow to Get the Message "Good Choice"

Normally, you should keep making menu choices until you narrow
the menus to one recipe item--the recipe you want to choose for
your menu plan, Use the "Recipe Choice" option by typing:

SELECT FRIED FISH, RECIPE CHOICE (ceturn)

After you receive the message "GOOD CHOICE", you can continue

in several ways. You could enter SELECT T, for example, to start

over by going back to the top menu. You could also type SELECT P
or SELECT H to return to the previous menu you were looking at.
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Note: Only choice can be made. Otherwise an error should
resuit.,

Also note that choices are entered BY SPELLING OUT THE CHOICE,
NOT by entering the item number.

Coubining Options

Options such as Recipe Choice and P can be combined to make
the SELECT command work more effectively. For =axample, suppose
you just got the message "GOCD CHOICE", but you decide against that
choice and want to choose a seafood option. One way to do this is
to type SELECT P to backup to the last menu you saw, and then
SELECT H to go up one more menu, to the next higher menu

An easier way to do this is to to combine the options and just

type:
SELECT P,H,+,RECIPE CHUICE {return)

You should be able to see how these options have been com-
bined. The only new thing is the "+" sign. This means "Next Item
in Menu"™. You could have typed:

SELECT P,+,RECIPE CHOICE (return)

but since youv know that you just wanted to check the next item in
the menu, the "+" symbol was used instead of the full name. This
is helpful especially if you cannot remenmber what the exact name of
the next menu item was. You also can use the "" gvmbol to mean
the "previous" item on the menu. For example, if you had chosen
CD FISH BALLS SELECT P,H,~,RECIPE CHOICE [retuml wvould give you
the message "GOOD CHOICE"

Here is another example of combining options. Suppose you had
a menu that contained several i.ems. Normally, you would first
type SELECT COD FISH BALLS to choose this item and form a new
menu with just one item--COD FISH BALLS. Then you would use the
SELECT RECIPE CHOICE option to get the message "GOOD CHOICE",
However, you could combine these steps by typing the combination
shown here:

* SELECT COD FISH BALLS,RECIPE CHOICE (return)

You can see that this first selected COD FISH BALLS, RECIPE
CHOICE and then display=d the message "GO0 CHOICE".

Remember, you can combine options in any other way that you
think will help you get to the information you want more easily.

If the choice is appropriate, the computer will give you the

message:
*GOOD CHOICE!"
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Now you would write the name of the recipe on your answer
worksheet and indicate you are ready for the next nroblem by
entering:

NEW PROBLEM (return)
This would complete the prob:lem.
When you have completed all the problems, then enter:
DONE (return)

You should carefully review these instructions and be sure to
ask the experimenter to¢ explain anything about which you are
unsure. Of course, it will take some practice to get used to all
i{he commands in this computer system. Try to solve each problem in
the way that is easiest for you. Using the system will get easier
as you go through the problems because you will become @ore
familiar with the commnands.

When you have finished these irnstructions and are ready to
begin, let the experimenter know by entering the command:

READY (followed by the "return" key)
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Instructions
Interface 8. Multiple, Small, No Backup

This is an experiment to study how to make coamputers easier to
use.

In this experiment you will be asked to soive a series of four
separate problems. For each problem you will have to get informa-
tion out of the corputer. The problems are about menu planning
using food recipes. 8o the information you will ke trying to get
will be names of different food dishes. For exanple, you might be
asked to plan a dinner which includes fish, a vegetable, and some
form of potato.

A worksheet is provided for each problem. As you get food
recipes out of the computer, you might want to jot down notes.
After you feel satisfied that you have the best set of recipe
choices to solve a problem, make sure you write down the recipe
names you have chosen on the worksheet so we will have a record of
your £inal menu plan for each problem.

Now you will be shown how to use the recipe database to solve
the preblems Try to follow the examples closely and be sure to ask
the experimenter if you have any questions.

First, a problem willi be automatically presented to you on the
display. You do not have to do anything except wait until the
problem shows up. When the problem appears, read it carefully.
I'eel free to jot down any notes about the problem that you feel
rnight be helpful. (But don't worry &bout forgetting the details of
the problem——you can see the problem again whenever you wish by
entering the command “PROBLEM" I!returnj.)

After you have studied the problem, press any key tc begin
working on it. Shortly after you press a key to begin work, the
display screen will change. At the bottom lef: corner of the
display are the words "ENTER COMMAND:". This is where commands TO
the computer are entered. The camputer will work on each command
you enter and will try to carry nut your instructions.

Study the information that comes back from the computer.
Then, when you are ready, enter your next command. You will keep
giving commands and ge:tting information back until vou have solved
the problem to your own satisfaction. Then, there is a special
command to tell the computer that you are done with the current
problem and ready to go on to the next prcblem,

For example, the problem is to plan a dinner menu that
includes fish.

Following is the list of conwands you will be using to solve
all the probleme.
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SELECT (OPTION); WHERE OPTION IS:

Tc.c.lo....'tl.n.:..O'.I..mmIDPMmJ

ITEM NAME..cccosseccesesssoSELECT ITEM ON MENU

Fesessvecncssnsssceanesss s SELECT NEXT MENU ITEM

“ssessssessesssccsssssacsesSBLECT PRIOR MENU ITEM

ITEM1, ITEM2.cccecceceeeeeSELECT ITEM]1 ON MENU1l, THEN ITEM2 ON
MENUZ, ETC. )

ITEM NAME, RECIPE CHOICE..GIVES YOU THE MESSAGE "GOOD CHOICE"

Just to get started, when you see ENTER COMMAND: at the
bottom of your screen, you will use the command:

SELECT T (return)
The following menu will then be displayed on your monitor:

APPETIZERS SOUPS SALADS MAIN DISHES
DESSERTS GIDE DISHES BEVERAGES

You can then choose the one that you think will be most
helpful in solving the problem. In this case, you would enter:

SELECT MAIN DISHES (return)

The computer will then display the following sub-menu on its
screen:

MAIN DISHES
BREAKFAST LUNCH DINNER

Your choice from this menu would be:
SELECT DINNER (return)

MAIN DISHES (DINNER)
VECETARIAN  NON-VEGETARIAN

Now, your choice from this menu would be:
SELECT NON-VEGETARIAN (return)
The conputer would display:
MAIN DISHES (DINNER, NON-VEGETARIAN)
GROIND MEAT BEEF VEAL PORK
POULTRY LAMB SEAFOD

Since you are looking for a menu that contains fish, your next
response would be:

SELECT SEAFOD (return)
The computer scill has sub-menus in the recipe database, and
it will print cut:
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MAIN DISHES (DINNFR, SFAFOID)
SEAFOCD  FISH TUNA

Since the problem had asked for a recipe conrainmg fish, your
next choice could be:

SELELT FISH (return)

and the computer will give you a listing of the recipes it has in
the database listed under fish:

BROILED FISH
COOFISH BALL
DEEP FRIED FISH
FLOUNDER PROVENCALE
FRIED FISH
HAL{BUT ROYALE
HERB BAKED FISH
OVEN FRIED FISH
SAIMON LOAF
SAIMON STEAK
SCALLOPED FISH
STEAMED FISH
STUFFED FLOUNDER
STUFFED WHITEFISH
FISH IN A BASKET
GRILLED HALIE(T
HICKORY FISH BAKED
FILLETS ELEGANTE

The final menu is made by chooéing a recipe from the above
list--for example, SELECT DEEP FRIED FISH. This is called a
"FINAL MENU® and will consist of the name of exactly one recipe.

You are permitted to make a sequence of selections from a mepu
without actually having to return to the menu display each time a
nev selection is desired. For example, suppose you had selected
item 3, pDeep Fried Fish, from the recipe database list of fish,
above. This would cause the menu consisting only of deep fried
fish to appear, i.e.:

DEEP FRIFD FISH {retuvm)

Now, suppose that you want to see the recipe for Flounder
Provencale. This was item 4 on the previous menu. You can
directly request that the recipe for the "Next Menu Item” be shown.
If the next item is the name of a single recipe, then that recipe
will automatically appear. If the next item represents several
recipes, then a new menu will appear. For example, in the present
case, since the next item is a single recipe (i.e., Flounder
Provencale), you can move directly to that recipe by entering:

SELECT + (return)
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T e recipe for Flounder Provencale would appear. But if
the neydte® represented several recipes (e.g., Fish) then a new
menu woil &ped. instead. Note that if you request the "Next Menu
Item” bwsse already at the hottom of the menu, then an error will

result.
swiarly, if you want to choose Codfish Ball you can use the
comman
SELFCT ~ (return)
ITEML, ITEM2...

i 3 c:omand can be uged to select items from more than one
menu. 3 example, if you want dinner menu to solve a problem you
will ifgst use the command SELECT T to get the top menu. Then
out ofdgmt menu you will select Main Dishes. When you get the

menu
MAIN DISHES (BREAKFAST, LUNCH, DINNER)

only tee you can select the dinner option. The command ITEM1,
ITEM2.. 8l1aws you to make the selection from different levels
simultamously. For exanmple, after you got the top menu DESSERTS,
MAIN DSSES, SIDE DISHES... you can use the command by typing:

SELECT MAIN DISHES, DINNER {retuvrn)

% Wwill give yon the dinner menu. This will only work if
you remwber what the next nenu is going tio be; otherwise the
computa Will give you an error message.

wiea you £inally choose the item you want for your menu, you
can use the option with an item choice, for example:

SELECT DEEP FRIED FISH, RECIPE CHOICE (return)

Nke: Only one cheice can be made. Otherwise an error should
result. '

Also note that choices are entered BY SPELLING OUT THE CHOICE,
NOT by estering the item number.

If the choice is appropriate, the computer will give you the
messagel *GXD CHOICE!"

Now you would write the name of the recipe on your answer

worksheet. If you have completed all the segments of the problem,
indicate you are ready for the next problem by entering:

NEW PROBLEM (return)

This would conplete the problem.
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When you have completad all the problems thern enter:
DONE (return)

You should carefully review these instructions and be aure to
ask the experimenter to explain anything about which you are
unsure. Of course, it will take some practice to get used to ali
the commands in this compute: system Try to solve each problem in
the way that is easiest for you. Using the gysten will get easjer
as vou go through the problems heczuse you will become more
familiar with the commands.

When you have finished these instructions and are ready to
begin, let the experimenter know by entering the command:

READY (followed by "return® key)
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Instructions
Interface 9. Single, Large, Backup

This is an experiment to study how to make computers easier to
use.

In this experiment you will be asked to solve a series of four
separate problems., For each problem you will have to get informa-
tion out of the computer. The problems are about menu planning
using food recipes. So the information you will be trying to get
will be names of different food dishes, For exanrple, you might be
asked to plan a dinner which includes fish, a vegetable, and some
form of potato.

A worksheet is provided for each problem. As you get food
recipes out of the computer, you might want to jot down notes.
After you feel satisfied that you have the best set of recipe
choices to solve a problem, make sure you write down the recipe
names you have chosen on the worksheet so we wiil have & record of
your final men) plan for each problem,

Now you will be shown how to use the recipe database to solve
the problem. Try to folliow the examples closely and be sure to ask
the experimenter if vcu have any questions.

First, & problem will be automatically presented to you on the
display. You do not have to do anything except wait until the
problem shows up. When the problem appears, read it carefully.
Feel f.e¢e to jot down any notes about the problem that you feel
might be helpful. (But don't worry about forgetting the details of
the problem; you can see the problem again whenever you wish by
entering the command "PROBLEM" [return].)

After you have studied the problem, press any key to begin
working on it.. Shortly after you press a key to begin work, the
display screen will change. At the bottom left cornmer of the
display are the words "ENTER COMMAND:". This is where commands TO
to computer are entered. The computer will work on each command
you enter and will try to carry out your instructions.

Study the informaticn that comes back from the computer.
Then, when you are ready, enter your next command. You will keep
giving commands and getting information back until you have solved
the problem to your own satisfaction. Then, there is a special
command to tell the computer that you are done with the current
problem and ready to go on to the next problem.

For example, the problem is to plan a dinner menu that
includes fish.

Following is the list of conmands you will be using to sclve
all the problems.
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SELECT (OFTION); WHERE OPTION IS:

GET 1TEMl......GET ITEMl ON MENU

RECYPE CHOICE..PRESENTS THE MESSAGE "GOUD CHOICE®
NEXT.eoeoevees SELECT NEXT MENU ITEM AND DISPLAY
PRIOR¢s«essnee «SELECT PRIOR MENU ITEM AND DISPLAY
m{m-oonio‘ocmmm“m
m...'..'.‘.ll.mmmmmm
m?..\......&l.m'mmmn

Just to get started, when you see ENTER COMMAND: at the
bottom of your screen, you will use commanG:

1OP (return)
Then following menu will then be displayed on your monitor:

APPETIZERS SOUPS SALADS MAIN DISHES
DESSERTS SIDE DISHES  BEVERAGES

You can then choose the one that you think will he most
helpful in sclving the problem. In thic case, you would enter:

GET MAIN DISHES (return)

The computer will then display the fo:lowing sub-menu on its
screen:

MAIN DISHES
BREAKFAST LUNCH DINNER

Your choice from this menu would be:
GET DINMER (returnj

because you are searching for a dinner menu. The comp.ter will now
give you the next display:

MALN DISHES (DINNER)
VEGETARIAN  NON-VEGETARIAN

Since fish is non-vegetarian:
GET NON-VEGETARIAN (return)
The computer will then show you this display:
MAIN DISHES (DINNER, NON-VEGETARIAN)
GROUND MEAT BEEF VEAL PORK
FOULTRY LAMB SERFOOD

Since you are looking for a menu that contains fish, your next
response would be:  GET SEAFOOD [return]
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The computer still has menve in the recipe database, and it
will print out:

MAIN DISHES (DINNER, NON-VEGETARIAN, SEAFOCD
SEAFOCD FISH TUNA

Since the problem had asked for a recipe containing fish, your
next choice could be:

GET FISH (return)

and the computer will give a listing of the recipes it has in
database 1‘sted under fish:

BROILED FISH
OCOFISH BALL
DEEP FRIED FISH
FLOUNDER PROVENCALE
FRIED FISH
HADDOCK SHRIMP BARE
HALIBUT ROYALE
HERB BAKED FISH
OVEN FRIED FISH
SAIMON LOAF
SALMON STEAK
SCALLOPED FISH
STAMED FISE
STUFFED FISH
STUFFED WHITEFISH
FISH IN A BASKET
GRILLED HALIBUT
HICKORY FISH BAKED
FILLETS ELEGANTE

The final menu is made choosing a name from the database
listed. For example:

GET DEEP FRIED FISH (return)

This is called a final menu and will consist of the name of
exactly one recipe.

You are permitted to make a sequence of selection from a menu
without actually having to return to the menu display each time a
new selection is desired. For example, suppose you had selected
item 3, Deep Fried Fish, from the recipe datubase list of fish,
above. This would cause the menu consisting only of deep fried
fish to appear, i.e.:

DEEP FRIED FISH (return)

Now, suppose that you want to see the recipe for Flounder
Provencale. This was item 4 on the previous menu. You can
directly reguest that the recipe for the "Next Menu Item" be shown.
If the next item is the name of a single recipe (i.e., Flounder
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Provencale), y»u can move directly to that recipe by entering:
REXT (return)

Then the recipe for Flounder Provencale would appear. But if
the next item represented severz2l recipes (e.g., Fish) then a new
menu would appear instead. Note that if you request the "Next Menu
Item® but are already at the bottom of the menu, then an error will

result,

Say that you have run through the database, and you are now
back at the menu that looks like this:

MAIN DISHES (DINNER, NON-VEGETARIAN)
GROUND MEAT BEEF VEAL PORK
POULTRY IAMB SEAFOUD

Because you have tried this earlier, you remember that when
you choose seafood, you then will have a choice of seafood, fish,
or tuna. Last time "fish" was chosen, and now you are interested
in seeing what is listed under "tuna". To do this, enter:

GET SEAFOOD, TUNA (return)

and the menu asking you to choose tuna will be skipped and you will
go directly to what the database has under “tuna".

Suppose you make a mistake and choose the wrong item from a
meriu. For example, maybe you chose "dessertsg" when you really
wanted "Main Dishes"™. You can always "start over” completely by
going back directly to the top menu. To do this at any time, just
enter:

NEXT (retum)

Just remember that the "TOP" option always lets you start over
from the first (top) menu.

Example of command usage follows:

To choose the next or previous item in a menu (as described
above) enter:

NEXT (return)
or
PRIOR (return)

To go to the top menu (say, choice 3, Deep Fried Fish) from
the current menu, enter:

GET DEFP FRIFD FISH,RECIPE CHOICE (return)

Note: Only one choice can be made. Otherwise an error should
result,
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Also note that choices are entered BY SPELLING QUT THE CHOICE,
NOT by entering the item number.

1f the choice is appropriate, the computer will give you the
message:

*GO0D CHOICEL"

How to Correct Some Mistakes

If you make a mistake and ask for something that is not on the
menu, the computer will tell you that it can't figure out what you
want and will ask you to re-enter your choice. For example, if you
entered GET CLD, the computer would not be able to £ind what you
wanted so you would have to re-enter.

Your main objective in finding an item you want is to keep
selecting until you get down to a menu with just ONE item. Suppose
you make a mistake and choose the wrong item from & menu., For
example, maybe you chose "Main Dishes" when you really wanted
"Desserts®™. You can "go back™ in three ways. These are each
slightly different so it is important to carefully understand the
three ways of correcting mistakes.

First, you can always "start over"™ completely by going back
directly to the top menu. To do this at any time, just enter:

TOP (retum)

Second, you can always go back to the menu you just saw (i.e.,
the last menu you saw before the one that is now on the screen), by
using the P (for Previous Menu) option:

BACK UP (return)

If you keep using the Back Up option several times in a row,
you will see that you just keep going back and forth between the
same two menus (because one was always the "last” menu you saw
before the one that is on the screen). To see this, try entering
BACK UP several times.

You can see that the first time you enter Back Up you went
back to the top menu. The next time you went back to the
"Breakfast, Lunch, Dinner" menu. So the P option lets you go both
"forward" (i.e., to the next level down--the "Breakfast, Lunch,
Dinner" menu is one level down below the top menu) and "backward®
(i.e., go to the top menu from the "Breakfast, Lunch, Dinner"
menu) .

The last way to go back to a menu and correct a choice is to
use the Up option (for Higher level). This always takes you back
to the menu one step above the menu on the screen. For example, if
the "Dessert-type"™ menu list was on the screen (e.g., Drop Cookies)
then entering:
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UP (return)

will get you back to the top menu (Desserts, Cookies; Bar, Drop,
Filled, Shaped). Then if you entered UP again, this would get you
to the top menu (Desserts; Cakes, Candies, Cookies, Custards,
Frozen, Fruit, Pies, Puddings) since this is the menu above the
Desserts, Cw(iES} Bar, qu’, Fillﬁ, W-

If you get to the top menu, UP will not have any further
effect since the top menu is as far as you can go.

Notice that UP keeps moving you up toward the top menu. But
BACK UP would just keep moving ycu between two menu levels. So the
BACK UP option is good for moving back one menu (in either
direction) while the UP option is best for moving one or more
levels back toward the top menu.

Once you get to the menu you want, you can just select a new
choice from it.

Bow to Get the Message "Good Choice"

Normally, you should keep making menu choices until you narrow
the menus to one recipe item, the recipe you want to choose for
your menu plan. Use the "Recipe Choice" option by typing:

CGET DEEP FRIED FiSH,RECIPE CHOICE (return)

After you receive the message "GOD CHOICE" you can continue
in several ways. You could enter UP, for example, to start over by
going back to the top menu. You could also type BACKUP or TOP to
return to the previous menu you were looking at.

Note: Only one choice can be made. Otherwise an error should
result.

Also note that choices are entered BY SPELLING OUT THE CHOICE,
NOT by entering the item number,

If the choice is appropriate, the computer will give you the
messages

"GOOD CHOICE!"

Now you would write the name of the recipe on your answer
worksheet. If you have conpleted all the segments of the problem,
indicate you are ready for the next problem by entering:

NEW PROBLEM (return)

This would complete the problem.

When you have completed all the problems then enter:

194




C - 49

DONE (return)

You should carefully review these instructions and be sure to
ask the experimenter to explain anything about which you are
unsure. Of course, it will take some practice to get used to all
the commands in this computer system. Try to solve each problem in
the way that is easiest for you. Using the system will get easier
as you go through the problems because you will become more
familiar with the commends.

When you have fin. “ed these instructions and are ready to
begin, let the experiment - know by entering the command:

READY (fo. .d by "retum"® key)
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Instructions
Interface 10. Single, Large, No Backup

This is an experiment to study how to make conpuiers easier to
use.

In this experiment you will be asked o0 solve a series of four
separate problems. For each preblem you will have to get informa—
tion out of the computer. The problems are about menu planning
using food recipes. So the iaformation you will trying to get will
be names of different food dishes. For example, you might be asked
to plan a dinner which includes fish, a vegetable, and some form of
potato.

A worksheet is provided for each problem. As you get food
recipes out of the computer, you might want to jot down notes.
After you feel satisfied that you have the best set of recipe
choices to solve a problem, make sure you write down the recipe
names you have chosen on the worksheet so we will have a record of
your final menu plan for each problem

Now you will be shown how to use the recipe database to solve
the problem. Try to follow the examples closely and be sure to ask
the experinenter if you have ary questioms.

First, a problem will be automatically presented to you on the
display. You do not have to do anything except wait until the
problem shows up. When the problem appears, read it carefully.
Feel free to jot down any notes about the problem that you feel
might be helpful. (But don't worry about forgetting the details of
the problem--you can see the problem again whenever you wish by
entering the command "PROBLEM" [return].)

After you have studied the problem, press any key to hegin
working on it. Shortly after you press a key to begin work, the
display screen will change. At the bottom left corner of the
display are the words "ENTER COMMAND:*. This iz where coummands TO
the computer are entered. The computer will work on each command
you enter and will try to carry out your instructions.

Study the information that comes back from the computer.
Then, when you are ready, enter your next command. You will keep
giving commands and getting information back until you have solved
the problem to your own satisfactien. Then, there is a special
command to tell the computer that you are done with the current
problem and ready to go on to the next problem

For example, the problem is to plan a dinner menu that
includes fish.

"ollowing is the list of commends you will be using to solve
all the praoblems.

196




c - 51

GET ITEMl.«s.....SELECT ITEMI ON MENU

RECIPE CHOICE....PRESENTS THE MESSAGE “G0QD CHOICE"
TOP.ceeonenssessnGO TO TOP MENU
NEXT.ceeeeeseess SELECT NEXT MENU ITEM AND DISPLAY
PRIOR..ce0enesss SELECT PRIOR MENU ITEM AND DISPLAY

Just to get started, when you see ENTER COMMAND: at the
bottom of your screen, you will use the command:

GET TOP (return)
The following menu will then be displayed on your monitor:

APPETIZERS SOUPS SALADS MAIN DISHES
DESSERTS  SIDE DISHES  BEVERAGES

You can then choose the one you think will be most helpful in
solving the problem. In this case, you would enter:

GET MAIN DISHES (return)

The computer will then display the following sub-menu on its
screen:

MAIN DISHES
BREAKFAST LUNCH DINNER

Your choice from this menu would be:
GET DINNER (return)

because you are searching for a dinner mern., The computer will now
give you the next display:

MAIN DISHES (DINNER)
VEGETARIAN  NON-VEGETARIAN

Since fish is non—-vegetarian:
GET NON-VEGETARIAN (return)
The computer will then show you this display:
MAIN DISHES (DINNER, NON-VEGETARIAN)
GROUND MEAT BEEF VEAL PORK
POULTRY LAMB SEAFOD

Since you are looking for a menu that contains fish, your next
response would be:

GET SEAFOD (return)

The computer still has sub-menus in the recipe database, and
it will print out:
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MAIN DISHES (DINNER, NON-VEGETARIAN, SEAFOCD)
SEAFOD FISH TUNA

Since the problem had asked for a recipe containing fish, your
next choice could be: _

GET FISH (retumn)

and the computer will give you a 1isting of the recipes it has in
the database listed under fish:

BROILED FISH
CODFISH BALL
DEEP FRIED FISH
FLOUNDER PROVENCALE
FRIED PISH
HADDOCK SHRIMP BAKE
HALIBUT ROYALE
HERB BAKED FISH
OVEN FRIED FISH
SAIMON LOAF
SALMON STEAK
SCALLOPED FISH
STEAMED FISH
STUFFED FLOUNDER
STUFFED WHITEFISH
FISH IN A BASKET
GRILLED HALIBUT
HICKORY FISH BAKED
FILLETS ELEGANTE

The final menu is made by choosing an item from the above
list, for example:

GET DEEP FRIED FISH (return)

This is called a final menu and will consist of the name of
exactly one recipe.

You are permitted to make a sequence of selections from a menu
without actually having to return to the menu display each time a
new selection is desired. For example, suppose you had selected
item 3, Deep Fried Fish, from the recipe database list of fish,
above. This would cause the menu consisting only of Deep Fried
Fish to appear, i.e.:

DEEP FRIED FISH {(return)

Now, suppose that you want to see the recipe for Flounder
Provencale. This was item 4 on the previous menu. You can
directly request that the recipe for the "Next Menu Item" be shown.
If the next item is the name of a single recipe (i.e., Flounder
Provencale), you can move directly to that recipe by entering:
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NEXT (return)

maen the recipe for Flounder Provencale would appear. But if
the next item represented several recipes (e.g.; Fish), then a new
menu would appear instead. Note that if you request the "Next Menu
Item" but are already at the bottom of the menu, then an error will
result.

Say that you have run through the database, and you are ncw
back at the menu that looks like this:

iAIN DISHES (DINNER, NON-VEGETARIAN)
GROUbD MEAT BEEF VEAL PORK
POULTRY LAMB SEAFCD

Because you have tried this earlier, you remember that when
you choose seafood, you will then have a choice of seafood, fish,
or tuna. Last time "fish" was chosen, and now you are interested
in seeing what is listed under "tuna". To do this, enter:

GET SEAFOD, TUNA (return)

tbe menu asking you to choose tuna will be skipped and you will

t_n; JnaO- Q-ha Aﬂ&:\"\gcp h:a nndar Beinma®

and
go

—LLE—‘M\— "

Suppose you make a mistake and choose the wrong item from a
menu. For exampie, maybe you chose "Desserts™ when you really
wanted "Main Dishes". You can always "start over" completely by
going back directly to the top menu. To do this at any time, just
enter:

NEXT (return)

Just remember that the "TOP" option always lets you start over
fron the first (top) menu.

Example of comand usage follow:

To choose the next of previous item in a menu (as described
above) enter:

NEXT (return)
or
PRIR (return)
To go to tle top menu (i.e., the level 1 menu), enter:
TO> (retum)

To select a choice (say, Deep Fried Fish) from the current
menu, enter:

GET DEEP FRIED FI3H,RECIPE CHOICE (return)
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Note: Only one choice can be made. Otherwise an error should
result.
Also note that choices are entered BY SPELLING OUT THE CHOICE.

If the choice is appropriate, the computer will give you the
message:

*GOOD CHOICE!"

Now you would write the name of the recipe on your answer
worksheet. If you have completed all the segments of the prcblem,
indicate you are ready for the next problem by entering:

NEW PROBLEM (return)
This would complete the problem
When you have completed all the problems then enter:
DONE (return)

You should carefully review these instructions and be sure to
ask the experimenter to explain anything about which you are
unsure. Of course, it will take some practice to get used to all
the conmands in this computer system. Try to solve each problem in
the way that is easiest for you. Using the system will get easier
as you go through the problems because you will become mcre
familiar with the commands.

When you have finished these instructions and are ready to
begin, let the experimenter know by entering the command:

READY (followed by "return®" key)
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Instructions
Interface 11. Multiple, Large, Bachup

This is an experiment to study how to make computers easier to
use.

In this experimant you will be asked to solve a series of four
separate problems. For each prcblem you will have to get informa-
tion out of the cormputer. The problems are about menu planning
using food recipes. S50 the information you will trying to get will
be names of different food dishes. For example, you might be asked
to plan a dinner which includes fish, a vegetable, and some form of
potato.

A worksheet is provided for each problem. As you get food
recipes out of the computer, you might want to jot down notes.
After you feel satisfied that you have the best set of recipe
choices to solve & problem, make sure you write down the recipe
names you have chosen on the worksheet 8o we will have a record of
yaur final menu plar for each problem

Now you will be shown how to use the recipe database to sclve
the prablem. Try to follow the examples closely and be sure to ask
the experimenter if you have any questions.

Pirst, a problem will be automatically presented to you on the
display. You do not have to do anything except wait until the
problem shows up. When the problem appears, read it carefully.
Feel free to jot down any notes about the problem that you feel
might be helpful. (But don't worry sbout forgett’ng the details of
the problem--ycu can see the prcblem again whenever you wish by
entering the command "PROBLEM" (return].)

After you have studied the problem, press zny key to begin
working on it. Shortly after you press a key to begin work, the
display screen will change. At the bottom left corner of the
display are the words "ENTER COMMAND:". This is where commands TO
the computer are entered. The computer will work on each counmand
you enter and will try to carry out your instructions.

Study the irnformation that comes back from the computer.
Then, when you are ready, enter your next command, You will keep
giving conmands and getting information back until you have solved
the problem to your own satisfaction. Then, there is a special
command to tell the computer that you are done with the current
problem and rexdy to go an to the next probiem.

For example, the problem is to plan a dinner menu that
includes fish.

Following is the list of cammands you will be using to solve
»11 the problems.
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GETeeecorecncsnensne SELECT ITEM1 ON MENU

JUMP ITEMl, ITEM2....SELECT ITEM. ON MENU; ITEM2 ON NEXT MENU
RECIPE CBOICE........PRESENTS THE MESSAGE "GOQD CHOICE"
BACKUP . «ceecsssesecs«GD TO PREVIOUS MENU
(’P.u'ﬁlﬁ.'.ﬂ.l"'...tmmmmmm’

NEXT. cuenosesneeses o SELECT NEXT MENU ITEM
Pmm...'.‘...!‘....tm Mmm Im
mpoooooooootooo-oeo.mmmwm .

Just to get started, when you see: ENTEKR COMMAND: at the
bottom of your screen, you will use the command:

TOP (return)
Tte following menu will then be display on your monitor:

APPETIZERS S)NPS SALADS MAIN DISHES
DESSERTS SIDE DISHES  BEVERAGES

You can then chcose the one you think will be most helpful in
solving the problem. 1In this case, you would enter:

GET MAIN DISHES (return)

The computer will then display the following sub-menu on its
screen:

MAIN DISHES (DINNER)
VEGETARIAN  NON-VEGETARIAN

Since fish is non—-vegetarian:
GET NON-VEGETARIAN (return)
The computer will then show you this display:
MAIN DISHES (DINNER, MNON-VEGETARIAN)
GROUND MEAT BEEF VEAL PORK
POULTRY LAaMB SEAFOD

Since you are looking for a menu that contains fish, your next
response would be:

GET SEAFO(D (return)

The computer still nas sub-menus in the recipe database, and
it will print out:

MAIN DISHES (DINNER, NON-VEGETARIAN, SEAFOD)
SEAFOOD FISH T

Since the prcblem had asked for & recipe containing fish, your
next choice could be:
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GET FISH {return)

and the computer will give you a listing of the recipes it bhas in
the database listed under .ish:

BROILED FISH
CUDF1ISH BALL
DEXP FRIED FISH
FLOUNDER PROVENCALE
FRIED PISH
HADDOCK SHRIM? BAKE
HRLIBUT ROYARLE
HERB BAKED FISH
OVEN FRIED FISH
SAIMCN LOAF®
SAXMON OTRAK
SCALLOPED PISH
STEAMED FISH
STUFFED FLOUNDER
STUFFED WHITEFISH
FISH IN A BASKET
GRILLED HALIBUT
HICKCRY FISH BAKED
FILLEYTS ELEGANTE

The final rmenu is made by choosing a name from the database
list, for exanples

GET DEEP FRIED FISH (return)

This is called a final menu and will consist of the name of
exactly one recipe. '

You &are pernitted to mzke a sequence of selections from a menu
without actually having to return to the menu display each time a
new seleccion is desired. For example, suppose you had selected
item 3, Deep Fried Fish, from the recipe database of fish, above.
This would cause the menu consisting only of Deep Fried Fish to
appear, l.e.: DEEP FRIED FISH

in order to cuomplete the solution to the part of the problem
you MUST receive the message “GOOD CHOICE"™ from the computer.
Bow to Get the Message "Good Choice™
Normally, you should keep making menu choices until you narrow
the menus to one recipe item ~~ the recipe you want to choose for
your menu pian. Use the "Recipe Choice* option by typing:
GET FRIED PISH,RECIPE CHOICE (retuin)
After you receive the message "Good Choice"™ you can continue

in several ways. You could enter TUP, for exampie, to start over
by going back to the top menu. Also type BACK UP for the previous
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menu; Or you may enter UP to return to the next higher menu.

The message "GOOD CHRICE®™ is an indication to you that you
have solved part of the problem an can continue working on next
part of the problem or start the new problem.

How to Change Your Ment Cholce

Now, suppose that you want to see the recipe for Flounder
Provencale. This was item 4 on the previous menu. You can
directly request that the recipe for the "Next Menu Item™ be shown.
1f the next item is the name of a single recipe (i.e., Flounder
Provencale), you can move directly to that recipe by entering:

NEXT (return)

Then the recipe for Flounder Provencale would appear. But if
the next item represented severul recipes (e.g., Fish), then a new
menu would appear instead. Note that if you request the "Next Menu
Item” but are already at the bottom of the men, then an error will
result.

Similarly, if you want to choose CCD FISH BALl: you can use the
command

R

PRIOR (retum)

Bow to Correct Some Mistakes

If you make a mistake and ask for something that is not on the
menu, the computer will tell you that it can't figure out what you
wani and will ask you to re-enter your choice. For example, if you
entered OLD, the computer would not be able to find what you wanted
80 you would have to re—enter.

Your main objective in finding an item you want is to keep
selecting until you get down to & menu with just ONE item. Suppose
you make a mistake and choose the wrong item from a menu. For
example, maybe you chose "Main Dishes® when you really wanted
"Desserts". You can "go back”™ in three ways. These are each
slightly different so it is important to carefully understand the
three ways of correcting mistakes.

First, you can alwvays "start over™ completely by going back
directly to the top menu. To do this at any time, just enter:

TOP (return)
Second, you can always go back to the menu you just saw {i.e.,
the last menu you saw before the one that is now on the screen) by
using the BACKUP (to previous meru) option:

BACK UP (return)
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If you heep using the BACK UP option several times in a row,
you will see that you just keep going back ar.i forth between the
same two menus (because one was always the *last® menu you saw
before the one that is on the screen). To see this, try entering
BACK UP several times.

For example, if you selected MAIN DISHES from TOP menu, the
computer will display:

MAIN DISHES
BRFAKFAST LUNCH DINNER

At this stage, if you use the BACKUP command, you will see the
TOP menu, that is:

APPETIZERS SOUPS SALADS MAIN DISHES
DESSERTS SIDE DISHES BEVERAGES

If you press the BACKUP command again, yvou will see MAIN
DISHES:

MAIN DISHES
BREARKFAST LUNCH DINNER

You can see that the first time you enter BACK UP you went
back to the top menu. The next time you went back to the
“Breakfast, Lunch, Dinner® menu, So the BACK UP option lets you go
both "forward®™ (i.e., to the next level down--the "Breakfast,
Lunch, Dinner®™ menu is one level down below the top menu) and
"backward” (i.e., go to the top menu from the "Breakfast, Lunch,
Dinner" menu).

The last way to go back to a menu and correct a choice is to
uce the H option (for Higher level). This always takes you back to
the menu one step above the menu on the screen. For example, if
the "Dessert-type®™ menu list was on the screen (e.., Drop Cookies)
then entering:

UP (return)

vill get you back to the top menu (Desserte, Cookies; Bar, Drop,
Filled, Shaped). Then if you entered UP again, this would get
you to the top menu (Desserts; Cakes, Candies, Cookies, Custards,
Frozen, Fruit, Pies, Puddings) since this is the menu above the
(Desserts, Cookiesy Bar, Drop, Pilled, Shaped).

Yf you get to the top menu, UP will not have any further
effect since the top meru is as far a&s you can go.

Notice that UP keeps moving you up toward the top menu. But
BACK UP would just: keep moving you between two menu levels. So the
BACK UP option is good for moving back one menu {(in either
direction) while the UP option is best for moving one or more
levels back toward the top menu.
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Once you get to the menu you want, you can just select a new
choice from it.

Conbining Options

Options such as Recipe Choice and Back Up can be combined to
make the GET command work more effectively. For exanple, suppose
you just got the message "GOOD CHOICEI®, but you decide against
that choice, and want to choose seafood optian. One way to do this
is to type BACK UP to backup to the last menu you see, and then UP
to go up one more menu, to the next higher menu.

An easier way to do this is to combine the cptions and just
type: '

BACK UP,UP,NEXT,RECIPE CHOICE (return)

You should be able to see how these options have been com—
bined. The only new thing is the "Next® sign. This means "Next
Item in Menu". Ycu could have typed:

BACK UP, SEAFOCD (return)

but since you know that you just wanted to check the next item in
the menu, the "Next"™ was used instead of the full name. This is
helpful especially if you cannot remember what the exact name of
the next menu item was. You can also use the "Prior" symbol to
mean the "Previous Item on the Menu". For example, if you had
chosen CODFISH JRALLS

BACK UP,UP,PRIOR,CODFISH BALLS,RECIPE CHOICE (retumn)

would give you the message "GOD CHOICE}"™

Here is another example of combining options. Suppcse you had
a menu that contained several items. Normally, you would first
type GET CODF:SH BALLS to choose thig item and form a new menu
with just one item, CODFISH BALLS., Then you would use the GET
RECIPE CHOICE option to get the message "Good Choicel® However,
you could combine these steps by typing the combination shown here:

GET' CCDFISH BALLS,RECIPE CHOICE (return)

You can se: that this first selected CODFISH BALLS, RECIPE
CHOICE and then displayed the message "GOCD CHOICE!"

Remember, you can combine options in any other way that you
think will help you get to the information you want more easily.

Jurp Iteml, Item2

This command can be used t.0 select items fror more than one
menu. For example, you want a dinner menu to solve a protlem, You
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will first use the command TOP to get to the top menu. Then, out
of that menu you will select MAIN DISHES and after that you will
select the DINNER option. The command JUMP ITEM1l, ITEM2...
allows you to make the selection from different levels simul-
taneously. For example, after you get the top menu, you can use
this command by typing:

GET MAIN DISHES,DINNER (retumm)

This will give you the dinner menu. This will only work if
you remember what the next menu is going to be. Otherwise the
computer will give you an error message.

Now you would write the name of the recipe on your answer
worksheet and indicate you are ready for the next problem by
entering:

NEW PROBLEM (return)
This would complete the problem.
When you have completed all the problems then enter:
DONE (return)

You should carefully review these instructions and be sure to
ask the experimenter to explain anything about which you are
unsure. Of course, it will take some practice to get used to all
the commands in this computer system. Try to solve each problem in
the way that is easiest for you. Using the system will get easier
as you go through the problems because you will become more
familiar with the commands. ‘

When you have finished these instructions and are ready to
begin, let the experimenter know by entering the command:

READY (followed by "retumn" key)
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Instructions
Interface 12. Multiple, Large, No Backup

This is an experiment to study how to make computers easier to
use.

In this experiment you will be asked to solve a series of four
separate problems. For each problem you will have to get informa-
tion out of the computer. The problems are about menu planning
using food recipes. So the information you will trying to get will
be names of different food dishes. For example, you might ke asked
to plan a dinner which includes fish, a vegetable, and some form of
potat.o.

A worksheet is provided for each problem. As you get food
recipes out of the computer, you might want to jot down notes.
After yocu feel satisfied that you have the best set of recipe
choices to solve a problem,; make sure you write down the recipe
names you have chosen on the worksheet so we will have a record cf
your final menu plan for each problem,

Now you will be shown how to use the recipe database to solve
the problem. Try to follow the examples closely and be sure to ask
the experimenter if yoa have any questions.

First, a problem will be antomatically presented to you on the
display. You do not have to do anything except wait until the
problem shows up. When the problem appears, read it carefully.
Feel free to jot down any notes about the problem that you feel
might be helpful, (But don't worry about forgetting the details of
the problem--you can see the problem again whenever you wish by
entering the command "PROBLEM" [return].)

After you have studied the problem, press any key to begin
working on it. Shortly after you press a key to begin work, the
display screen will change. At the bottom left corner of the
display are the words "ENTER COMMAND:". This is where commands TO
the computer are entered. The computer will work on each command
you enter and will try to carry out your instructions.

Study the information that comes back from the computer.
Then, when you are ready, enter your next command. You will keep
giving commands and getting information back until you have solved
the problem to your own satisfaction. Then, there is & special
command to tell the computer that you are done with the current
problem and ready to go on to the next problem

For example, the problem is to plan a dinner menu that
includes fisn.

Following is the list of cormands you will be using to solve
all the prcbiems.
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GET:veoesssosscssnss SELECT ITEMI ON MENU

JUMP ITEM], ITEM2....SELECT ITEM1 ON MENU; ITEM2 ON MENU2, ETC.
RECIPE CHOICE...s....FRESENTS THE MESSAGE "GOQD CHOICE"®
NEXToenoeeseasaneocese o SELECT NEXT MENU ITEM

PRICR. ceencecessases SELECT PRIOR MENU ITEM
TOPececensssanasessesGO TO TOP MENU

Just to get started, when you see: ENTER COMMAND: at the
bottom of your screen, you will use the command:

TOP {return)
The following menu will then be display on you monitor:

APPETIZERS SOUPS SALADS MAIN DISHES
DESSERTS SIDE DISHES  BEVERAGES

You can then choose the one you think will be most helipful in
solving the problem. In this case, you would enter:

GET MAIN DISHES (return)

The computer will then display the following sub-menu on its
screen:

MAIN DISHES (DINNER)
VEGETARIAN  NON-VEGETARIAN

Since fish is non-vegetarian:
GET NON-VEGETARIAN (return)
The computer will then show you this display:
MAIN DISHES (DINNER, NON-VEGETARIAN)
GROUND MEAT BEEF VEAL PORK
POULTRY LAMBE SEAFOD

Since you are looking for a menu that contains fish, your next
response would be:

GET SEAFOD (return)

The computer still has sub-menus in the recipe database, and
it will print out:

MAIN DISHES (DINNER, NON-VEGETARIAN, SEFAFO(D)
SEAFOD» FISH TUNA

Since the problem had asked for a recipe containing fish, your
next choice could be:

GET FISH (return)
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and the computer will give you a 1isting of the recipes it hes in
the database listed under fish:

BROILED FISH
CODFISH BALL
DEEP FRIED FISH
FLOUNDER PROVENCALE

FRIED FISH
HADDOCK SHRIMP BAKE
HALIBUT RUYALE
HERB BAKED FISH

FISH IN A BASKET
GRILLED HALIBUT
HICRORY FISH BAKED
FILLETS ELEGANTE

The final menu is made by choosing a name from the database
list, for example:

GET DEEP FRIED FISH {return)

This is called a final menu and will consist of the name of
exactly one recipe.

You are permitted to make a sequence of selections from a menu
without actually having to return to the menu display each time a
new selection is desired. For example, suppose you had selected
item 3, Deep Fried Fish, from the recipe database of fish, above.
This would cause the menu consisting only of Deep Pried Fish to
appear, i.e.: DEEP FRIED FISH

Now, suppose that you want to see the recipe for Flounder
Provencale., This was item 4 on the previous menu. You can
directly request that the recipe for the "Next Menu Item" be shown.
If the next item is the name of a single recipe (i.e., Flounder
Provencale), you can move directly to that recipe by entering:

NEXT (return)

Then the recipe for Flourder Provencale would appear. But if
the next item represented several recipes (e.y., Fish), then a new
menu would appear insteal. Note that if ycu request the "Next Menu
Iten" but are already at the Hottom 9f the memu, ther an error will
result.

Similarly, if you want to choose COD FISH BALL, you can use
the conmand:
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PRICR (return)

Bow to Cet the Message "Good Choice"

Normally, you should keep making meru choices until you narrow
the menus to one recipe item, the recipe you want to choose for
your menu plan. Use the "RECIPE CBOICE" option by typing:

GET DEEP FRIED FIL. RECIPE CHOICE (return)

If the choice is appropriate, the computer will give you the
message “"Good Choicel®

HBow to Correct Some Mistakes

If you make a mistake and ask for something that is not on the
menu, the computer will tell you that it can't figure out what you
want and will ask you tc re—enter your choice, For example, if you
entered GET CODFISH BALL, the computer would not be able to find
what you wanted so yocu would have to re—enter,

Your main objective in f£inding an item you want is to keep
selecting until you get down to a menu with just ONE item. You can
always "start over® completely by going back directly to the Top
menu. To do this at any time, just enter:

T0P (return)

Junp Iteml, Ttem2

This command can be used to select items from more than one
menu, For example, you want a dinner menu to solve a problem. You
will first use the comand TOP to get to the top menu. Then out of
that menu you will select MAIN DISHES and after that you will
select the DINNER option. The cormand ITEM1, ITEM2... allows you
to make the selection from different levels simultaneously. For
exanple, after you get the top menu, you can use this command by

typing:
GET MAIN DISHES,DINNER (return)

This will give you the dinner menu. This will only work if
you remember what the next menu ig going to be. Otherwise the
computer will give you an error message.

vow you would write the name of the recipe on your answer
worksheet and indicate you are ready for the next problem by
entering:
NFW PROBLEM (return)

This would conplete the problem

211




C - 66

When you have completed all the problems then enter:
DONE (return)

You should carefully review these instructions and ke sure to
ask the experimenter to explain anything about which you are
unsure. Of course, it will take some practice to get used to all
the commands in this conputer system. Try to solve each problem in
the way that is easiest for you. Using the system will get easier
as you go through the problems because you will become more

familiar with the commands.

When you have finished these instiuctions and are ready to
begin, let the experimenter know by entering the command:

READY (followed by "return®™ key)
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